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AURALGAN isan effective adjuvant to 
systemic antibiotic treatment...promptly 
relieves the pain and reduces the inflamma- 
tion of acute otitis media. 

AURALGAN decongests with dehy- 
drated glycerin...so hygroscopic that it actu- 
ally “blots up” excess moisture through the 
tympanic membrane to relieve pressure in 
the middle ear. 

This dependable adjuvant therapy usu- 
ally brings relief to your young patients and 
their concerned parents as well. And treat- 
ment with AURALGAN does not obscure 


or distort the otoscopic picture. 


/^ Auralean 


2 Hee SOLUTION 


AYERST LABORATORIES 
*| New York, N.Y 10017 


ünful otitis media 




















BRIEF SUMMARY 

OTITIS MEDIA (ACUTE): AURALGAN is indicated for 
relief of pain and reduction of inflammation in the congestive and 
serous stages of acute otitis media. Itiseffective adjuvant therapy 
when antibiotics or sulfonamides are administered systemically 
for otic infections 

Administration: Otitis media (acute): Instill AURALGAN, 
permitting the solution to run along the wall of the canal until itis 
filled. Avoid touching ear with dropper. Then, moisten cotton 
pledget with AURALGAN and insert into the meatus. Repeat 
every one to two hours (or three or four times a day). 

REMOVAL OF CERUMEN: AURALGAN facilitates the re- 
moval of excessive or impacted cerumen. 

Administration for Removal of Cerumen: Instill 

Al IRALGAN thre e times daily fi Tr two days to help detach ceru- 
men from wall of canal and facilitate removal of plug. Irrigate wit 
Warm water 

Note: Keep well closed. Do not rinse dropper after use 
SUPPLIED: No 1000 Al IRAI GAN Otic x lution, in pack; 
containing 15 ml (!5 fl oz.) bottle with separate dropper-serew , 
cap attachment 


Each ml contains 
Antipyrine 

Benzocaine 

Glycerin dehydrated q.s. to 


(contains not more than 1.0% moisture) 
(Also contains oxyquinoline sulfates) 





FULLY COMPATIBLE WITH SYSTEMIC ANTIBAC 
THERAPY. ON PRESCRIPTION ONLY. 
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INDICATIONS: | 
For the treatment of superficial bacterial infections of the . 
external auditory canal caused by organisms susceptible 
to the action of the antibiotics, and for the treatment of 
infections of mastoidectomy and fenestration cavities 
caused by organisms susceptible to the antibiotics. 


INDICATIONS: 

For the. treatment of superficial bacterial infections of the 
external auditory canal caused by organisms susceptible 
to the action of the antibiotics. 


Lg 


DESCRIPTION: DESCRIPTION: 
Each cc contains: Aerosporin* brand Each cc contains: Aerosporin* brand 
Polymyxin B Sulfate.................05. 10,000 units Polymyxin B Sulfate.................05. 10,000 units 
MOOMINCH SUING oo. 2 oi s oer 5 mg Neomycin Sullale oo... 0... ose: 5 mg 
(equivalent to 3.5 mg neomycin base) (equivalent to 3.5 mg neomycin base) 
Hydrocortisone. ........ o o ees 10 mg (1%) HydibcortisOne An eere 10 mg (1%) 


The vehicle contains the inactive ingredients cety! alcohol, 


propylene glycol, polysorbate 80, purified water and 
thimerosal (preservative) 0.01%. 


PRECAUTIONS: 

This drug should be used with care in cases of perforated 
eardrum and in long-standing cases of chronic otitis media 
because of the possibility of ototoxicity caused by neomycin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon cutaneous sensitizer. There 
are articles in the current literature that indicate an 


increase in the prevalence of persons sensitive to neomycin. 


BENEFITS: 

indications include infections of mastoidectomy and 
fenestration cavities caused by organisms susceptible to 
the antibiotics. 


The vehicle contains the inactive ingredients glycerin, 
hydrochloric acid, propylene glycol, purified water and 
potassium metabisulfite (preservative) 0.1%. 


PRECAUTIONS: 

This drug should be used with care when the integrity of the 
tympanic membrane is in question because of the 
possibility 0 of ototoxicity caused by neomycin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon cutaneous sensitizer. There 
are articles in the current literature that indicate an 
increase inthe prevalence of persons sensitive to neomycin. 
Stinging and-burning have been reported when this drug 
has gained access to the middle ear. 


BENEFITS: ~ 
Clear visualization of field. Does not have to be shaken. 


CONTRAINDICATIONS, WARNINGS, AND PRECAUTIONS secondary infection in the chronic dermatoses, such as PRECAUTIONS: 


COMMON TO BOTH PRODUCTS otitis externa, it should be borne in mind that theskinin ~ If sensitization or irritation occurs, medication should be 
these conditions is more liable.than is normal skin to _ discontinued promptly. Patients who prefer to warm the 
CONTRAINDICATIONS become sensitized to many substances, including . medication before using should be cautioned against 


In individuals who have shown hypersensitivity to any of the 
components, and in herpes simplex, vaccinia, and varicella 
WARNINGS 
Prolonged treatment may result in overgrowth of non- 
susceptible organisms and fungi. If the infection is not 
improved after one week, cultures and susceptibility tests 
should be repeated to verify the identity of the organism, 
and to determine whether therapy should be changed 
When using neomycin-containing products to control 


neomycin. The manifestation of-sensitization to neomycin 
is usually a low grade reddening with swelling, dry scaling, 
and itching; it may be manifest simply as a failure to heal 
During long-term use of neomycin-containing products, 
periodic examination for such signs is advisable and the 


heating the solution above body temperature, in order to 
~avoid loss of potency. 
* Treatment should not be continued for longer than ten 
days. Allergic cross-reactions may occur which could 
prevent the use of any or all of the following antibiotics for- * 
patient should be told to discontinue the product if they the treatment of future infections: kanamycin, paromomy- 
are observed. These symptoms regress quickly on with- cin, streptomycin, and possibly gentamicin. 
drawing the medication. Neomycin-containing applications - HOW SUPPLIED: 
should be avoided for that patient thereafter Both products available in 10 cc bottles with sterile droppers. 


Both products offer you: 


e Wide range of antibacterial e Direct anti-inflammatory action, Wk —/ Roccerth Thangle Park 
activity, including action relieving associated itching, North Carolina 27709 
against many strains of swelling and pain. | 

Pseudomonas aeruginosa and Proteus. © Economy for your patients. : S °. 
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Depakene. Depakene. 


Subtract more toxic agents. 





Depakene is indicated for sole or Studies show 3 to 1⁄2 of patients 
adjunctive therapy in patients with with absence seizures also expe- 
absence seizures, and adjunctively rience tonic-clonic seizures.” 

in patients with multiple seizure These patients often need multiple 
types that include absence. drug therapy. 

With drug-naive patients, the By using Depakene as part of the 
chances are excellent that Depakene initial regimen, you can frequently 
will be the only agent needed to reduce the need for more toxic 
control absence seizures. agents, and extend your range of 


therapy from the start of treatment. 
After a decade of clinical use 


throughout the world, Depakene 
has an impressive record of control- 
ling absence seizures, often in 
patients resistant to other forms of 
drug therapy. Depakene is consid- 
ered a drug of choice in many 


European countries. AENA i 
Complete prescribing information 


Common side effects are relatively can be found on the following page 
mild in context with other agents. along with full disclosure. 


1. Sato, S., Dreifuss, F.E., Penry, J.K., Prognostic factors in absence seizures., Neurology, 26:788-796, 1976. 


2. Livingston, S., Torres, I., Pauli, L.L., et al, Petit mal epilepsy. Results of a prolonged follow-up study of 
117 patients., JAMA, 1974:113-118, 1965. c=) 


3. Currier, R.D., Kooi, K.A.,Saidman, L.J., Prognosis of “pure” petit mal. A follow-up study., Neurology (Minneap) 
13:959-967, 1963. | l 8073285 
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Depakene 


- . VMalproic Acid 


DESCRIPTION 


DEPAKENE (valproic acid) is a carboxylic acid designated as 2-propylpentanoic acid. It 
is also known as dipropylacetsc acid. DEPAKENE has the following structure: 


LONE, as ed 
Pd I Beg» 


CH,-CH,-CH, 


Valproic acid (pKa 4.95) has a molecular weight of 144 and occurs as a colorless liquid 
with a characteristic odor. It is slightly soluble in water (1.3 mg/ml) and very soluble in 
organic solvents. 

DEPAKENE is supplied as soft elastic capsules and syrup for oral administration. 


CLINICAL PHARMACOLOGY 


DEPAKENE is an anticonvulsant agent which is chemically unrelated to other drugs 
used to treat seizure disorders. It has no nitrogen or aromatic moiety characteristic of 
other anticonvulsant drugs. The mechanism by which DEPAKENE exerts its anticon- 
vulsant effects has not been established. It has been suggested that its activity is related 
to increased brain levels of gamma-aminobutyric acid (GABA). The effect on the 
neuronal membrane is unknown. 

DEPAKENE is rapidly absorbed after oral administration. Peak serum levels of 


; Sepia acid occur approximately one to four hours after a single oral dose of 


AKENE. The serum half-life (t, 4) of the parent compound is approximately eight 
to twelve hours. A slight delay in initial absorption occurs when the drug is administered 
with meals but this does not affect the total absorption. 

A good correlation has not been established between daily dose, serum level and 
therapeutic effect. Valproic acid is rapidly distributed and the drug is strongly bound 
(90%) to human plasma proteins. 

Elimination of DEPAKENE and its metabolites occurs principally in the urine, with 
minor amounts in the feces and expired air. Very little unmetabolized parent drug is ex- 
creted in the urine. The drug is primarily metabolized in the liver and is excreted as the 
glucuronide conjugate. Other metabolites in the urine are products of beta and omega 
oxidation (C-3 and C-5 position). The three major oxidative metabolites are 2-propyl-3- 
keto-pentanoic acid, 2-propyl-5-hydroxypentanoic acid, and 2-propyl-glutaric acid. 


INDICATIONS 


DEPAKENE (valproic acid) is indicated for use as sole and adjunctive therapy in the 
treatment of simple and complex absence seizures, including petit mal. DEPAKENE 
may also be used adjunctively in patients with multiple seizure types which include ab- 
sence seizures. 

In accordance with the International Classification of Seizures, simple absence is 
defined as very brief clouding of the sensorium or loss of consciousness (lasting usually 
2-15 seconds), accompanied by certain generalized epileptic discharges without other 
detectable clinical signs. Complex absence is the term used when other signs are also 
present. 


CONTRAINDICATIONS 


DEPAKENE (valproic acid) is contraindicated in patients with known hypersensitivity 
to the drug. 


WARNINGS 


Liver dysfunction including hepatic failure resulting in fatalities has occurred in a few 
patients receiving DEPAKENE and concomitant anticonvulsant drugs. These inci- 
dences have occurred during the first six months of treatment with DEPAKENE. 


- Although a causal relationship has not been established, liver function tests should be 


performed prior to therapy and every two months thereafter. Caution should be ob- 
served when administering DEPAKENE to patients with pre-existing hepatic disease. 

Usage in Pregnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREGNANCY ARE 
UNKNOWN. ANIMAL STUDIES HAVE DEMONSTRATED TERATOGENICITY. 

Studies in rats demonstrated placental transfer of the drug. Doses greater than 65 
mg/kg/day given to rats, mice and rabbits produced an increased incidence of skeletal 
abnormalities of the ribs, vertebrae and palate. In rats, there was a dose-related delay in 
onset of parturition. Postnatal growth and survival of the progeny was unaffected. 
Embryolethality or major developmental abnormalities occurred in rats and rabbits at 
doses of 350 mg/kg/day. Studies are being conducted to determine whether there are 
differences in the toxicity of DEPAKENE (valproic acid) in pregnant rabbits when com- 
pared to non-pregnant rabbits. 

Recent reports suggest an association between the use of anticonvulsant drugs by 
women with epilepsy and an elevated incidence of birth defects in children born to these 
women. Data are more extensive with respect to phenytoin and phenobarbital, but these 
are also the most commonly prescribed anticonvulsants; less systematic or anecdotal re- 
ports suggest a possible similar association with the use of all known anticonvulsant 


The reports suggesting an elevated incidence of birth defects in children of drug- 
treated epileptic women cannot be regarded as adequate to prove a definite cause and 
effect relationship. There are intrinsic methodologic problems in obtaining adequate 
data on drug teratogenicity in humans; the possibility also exists that other factors, e.g., 
genetic factors or the epileptic condition itself, may be more important than drug 
therapy in leading to birth defects. 

The great majority of mothers on anticonvulsant medication deliver normal infants. It 
is important to note that anticonvulsant drugs should not be discontinued in patients in 
whom the drug is administered to prevent major seizures because of the strong 

ossibility of precipitating status epilepticus with attendant hypoxia and threat to life. 
În individual cases where the severity and frequency of the seizure disorder are such 
that the removal of medication does not pose a serious threat to the patient, discontinua- 
tion of the drug may be considered prior to and during pregnancy, although it cannot be 
said with any confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 
e prescribing physician will wish to weigh these considerations in treating or coun- 
seling epileptic women of chìld-bearing potential. 


PRECAUTIONS 

General: Because of rare reports of platelet aggregation dysfunction, thrombocytopenia 
and elevated liver enzymes, liver function tests, platelet counts and bleeding time deter- 
mination are recommended before initiating therapy and at periodic intervals. 

Since DEPAKENE (valproic acid) may interact with concurrently administered anti- 
convulsant drugs, periodic serum level determinations of concomitant anticonvulsant 
drugs are recommended during the early course of therapy. (See Drug Interactions). 

DEPAKENg is partially eliminated in the urine as a ketone containing metabolite 
which may lead to a false interpretation of the urine ketone test. 
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Information For Patients: Since DEPAKENE may produce CNS depression, especially 
when combined with another CNS depressant (e.g., alcohol), patients should be advised 
not to engage in hazardous occupations, such as driving an automobile or operating dan- 
gerous machinery, until it is known that they do not become drowsy from the drug. 

Drug Interactions: DEPAKENE may potentiate the CNS depressant activity of alcohol. 

THERE IS EVIDENCE THAT DEPAKENE MAY CAUSE AN INCREASE IN SERUM 
PHENOBARBITAL LEVELS, ALTHOUGH THE MECHANISM OF THE INTERAC- 
TION IS UNKNOWN. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE 
THERAPY SHOULD BE CLOSELY MONITORED FOR NEUROLOGICAL TOXICITY, 
SERUM BARBITURATE DRUG LEVELS OBTAINED, IF POSSIBLE, AND THE BAR- 
BITURATE DOSAGE DECREASED, IF APPROPRIATE. 

THERE IS CONFLICTING EVIDENCE REGARDING THE INTERACTION OF 
DEPAKENE WITH PHENYTOIN. IT IS NOT KNOWN IF THERE IS A CHANGE IN 
UNBOUND (FREE) PHENYTOIN SERUM CONCENTRATIONS. THE DOSAGE OF 
ee SHOULD BE ADJUSTED AS REQUIRED BY THE CLINICAL SITUA- 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM MAY PRO- 
DUCE ABSENCE STATUS. 

Caution is recommended when DEPAKENE (valproic acid) is administered with 
drugs affecting coagulation, e.g., aspirin and warfarin. (See ADVERSE REACTIONS). 

Carcinogenesis, Mutagenesis: There has been insufficient study of the drug in animals 
to determine whether it has carcinogenic potential. Carcinogenicity studies in rats and 
mice are currently in progress. 

Mutagenesis studies on DEPAKENE have been performed using bacterial and mam- 
malian systems. These studies have provided no evidence of a mutagenic potential for 
DEPAKENE. 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. It is not known what effect 
this would have on a nursing infant. As a general rule, nursing should not be undertaken 
while a patient is receiving DEPAKENE. 

Fertility: Chronic toxicity studies in juvenile and adult rats and dogs demonstrated 
reduced spermatogenesis and testicular atrophy at doses greater than 350 mg/kg/day in 
rats and greater than 90 mg/kg/day in dogs. THE EFF OF DEPAKENE (VALPROIC 
ACID) ON THE DEVELOPMENT OF THE TESTES AND ON SPERM PRODUCTION 
AND FERTILITY IN HUMANS IS UNKNOWN. 


ADVERSE REACTIONS 


Since DEPAKENE (valproic acid) has usually been used with other anticonvulsant 
drugs, it is not possible, in most cases, to determine whether the following adverse reac- 
tions can be ascribed to DEPAKENE alone, or the combination of drugs. 

Gastrointestinal: The most commonly reported side effects at the initiation of therapy 
are nausea, vomiting and indigestion. These effects are usually transient and rarely re- 
quire discontinuation of therapy. Diarrhea, abdominal cramps and constipation have 
been reported. Both anorexia with some weight loss and increased appetite with weight 
gain have also been reported. 

CNS Effects: Sedative effects have been noted in patients receiving valproic acid alone 
but are found most often in patients receiving combination therapy. Sedation usually 
disappears upon reduction of other anticonvulsant medication. Ataxia, headache, 
nystagmus, diplopia, asterixis, “spots before eyes", tremor, dysarthria, dizziness, and in- 
coordination have rarely been noted. Rare cases of coma have been noted in patients 
also on phenobarbital. 

Dermatologic: Transient increases in hair loss have been observed. Skin rash and 
petechiae have rarely been noted. 

Psychiatric; Emotional upset, depression, psychosis, aggression, hyperactivity and 
behavioral deterioration have been reported. 

Musculoskeletal: Weakness has been reported. 

Hematopoietic: Valproic acid inhibits the secondary phase of platelet aggregation. 
(See Drug Interactions). This may be reflected in altered bleeding time. Relative 
lymphocytosis and mild thrombocytopenia have also been noted in isolated cases. 
Leukopenia has been reported. 

Hepatic: Increases in serum alkaline phosphatase and elevations of serum glutamic 
oxaloacetic transaminase (SGOT) have been noted. Isolated cases of severe hepa- 
totoxicity have been reported. (See WARNINGS). 


OVERDOSAGE 
A single case of overdosage with valproic acid has been reported. After ingesting 36 
grams in combination with phenobarbital and phenytoin, the patient presented in deep 
coma. An electroencephalogram recorded diffuse slowing, compatible with the state of 
consciousness. The patient made an uneventful recovery. 

Since DEPAKENE is absorbed very rapidly, gastric lavage may be of limited value. 
General supportive measures should be applied with particular attention being given to 
the maintenance of adequate urinary output. 


DOSAGE AND ADMINISTRATION 

DEPAKENE (valproic acid) is administered orally. The recommended initial dose is 15 
mg/kg/day increasing at one week intervals by 5 to 10 mg/kg/day, until seizures are con- 
trolled or side effects preclude further increases. The maximum recommended dosage is 
30 mg/kg/day. If the total daily dose exceeds 250 mg, it should be given in a divided regi- 
men. 


The following table is a guide for the initial daily dose of DEPAKENE (valproic acid) 
(15 mg/kg/day): 





Total Number of Capsules cr 
Daily Teaspoontuls of Syrup 
Dose (mg) Dose 1 Dose 2 Dose 3 


22— 549 


55— 87.9 
88 — 131.9 
132 — 164.9 
165 — 197.9 


As the DEPAKENE dosage is titrated upward, blood levels of phenobarbital and/or 
phenytoin may be affected. (See PRECAUTIONS). 

Patients who experience G.I. irritation may benefit from administration of the drug 
with food or by slowly building up the dose from an initial low level. 

THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING TO AVOID 
LOCAL IRRITATION OF THE MOUTH AND THROAT. 


HOW SUPPLIED 

DEPAKENE (valproic acid) is available as orange-colored soft gelatin capsules of 250 
mg valproic acid in bottles of 100 capsules (NDC 0074-5681-13), and as a red syrup con- 
taining the equivalent of 250 mg valproic acid per 5 ml as the sodium salt in bottles of 16 
ounces (NDC 0074-5682-16). eso Ge 
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- w -- - . Confraindicatióris: Hypersensitivityto hydrexyzine. Hy- ~ 
For ail r IC - droxyzine, when administered to thé pregnant mouse, rat, — 
| LA and rabbit, induced.fetal abnormalities in the rat at doses 

substantially above the human therapeutic range. Clinical 

derma toses * datain human beings are inadequate to establish.safety 
in early pregnancy. Until such data are available, hydroxy- 
zine is contraindicated in early pregnanoy. 


WI t h stro n g Precautions: Hydroxyzine may potentiate the action of 


central nervous system depressants such as meperidine 


e m oti O n q l Ove rl ay and barbiturates. In conjunctive use, dosage for these 


drugs should be reduced. Because drowsiness may occur, 


patients should be cautioned against driving a car or 

® operating dangerous machinery. 
Adverse Reactions: Drowsiness may occur; if so, if is usually 
transitory and may disappear in a few days of continued 
therapy or upon dosage reduction. Dryness of the mouth 


may occur with higher doses. Involuntary motor activity, in- 


Y cluding rare instances of tremor and convulsions, has been 
reported, usually with higher than recommended dosage. 
OX Zl E> Supply: Tablets, containing 10 mg hydroxyzine hydro- 
chloride, 100's and 500's; Tablets, containing 25 mg or 
Tablets: 10 mg, 25 mg, 50 mg, and 100 mg 50 mg, 100's, 500's, and Unit Dose (10 x 10's); Tablets, con 


Syrup: 10 mg per 5 ml, ethyl alcohol 0.595 v/v taining 100 mg, 100's and Unit Dose (10 x 10's); Syrup, 
containing 10 mg per teaspoonful (5 ml) and ethyl alcohol 


0.5% v/v, pint bottles. 
Before prescribing or administering, see package 


As adjunctive therapy bip 
rapid antianxiety action ROeRIG GE» 


- demonstrated ; se ES A division of Pfizer Pharmaceuticals 
antihistaminic/antipruritic activity New York, New York 10017 
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- Howare you 
. keeping up 
‘with happenings 
in your 
specialty? 


Keep up-to-date with an AMA Specialty Journal. Month after month, 
it will bring you articles on original research, news of medical sig- 
nificance, and comments on current events in the specialty field of 
your interest. 
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Start an AMA Specialty 
Journal coming today. 
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of Diseases of Children 
Archives of Dermatology 
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Archives of Internal Medicine 
Archives of Neurology 
Archives of Ophthalmology 
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ACCURBRON 


theophylline 


See package literature for full prescribing information. A brief summary 
follows. 


ACTIONS: Theophylline, 1,3-dimethylxanthine, is a bronchodilator. It is rapidly 
absorbed when given as an elixir. It acts by inhibiting the enzyme phos- 
phodiesterase which degrades cyclic AMP. Its plasma half-life (TV2) varies 
widely because of differences in the rate of metabolism. 

Theophylline relaxes the smooth muscle of the respiratory tract and relieves 
bronchospasm. Its bronchodilator effect is minimal in the absence of broncho- 
spasm. 


INDICATIONS: For the relief of bronchial asthma (acute or chronic) and re- 
versible bronchospasm associated with obstructive pulmonary diseases such 
as chronic bronchitis and emphysema. 

Corticosteroids may be given in conjunction with theophylline, if needed. 


CONTRAINDICATIONS: Patients with peptic ulcers, active gastritis, and hyper- 
sensitivity or idiosyncrasy to theophylline and other methyl xanthines. 


WARNINGS: Should not be given concomitantly with other xanthine-containing 
drugs or liquids (tea, coffee, etc.) because of the potential for serious toxicity 
from elevated xanthine serum levels. 

Use in Pregnancy: Safety has not been established. Theophylline is excreted 
in the milk. 

PRECAUTIONS: Use with caution in patients with cardiovascular disease, in 
young children and the elderly, and in patients with liver, kidney and heart 
disease. 


ADVERSE REACTIONS: Gastrointestinal: loss of appetite, nausea, vomiting, 
gastric irritation. CNS: irritability, especially in children, insomnia, headache, 
dizziness, convulsions. These side effects are usually associated with high 
theophylline serum levels (exceeding 20 4g/ml.) Cardiovascular: palpitations, 
sinus tachycardia and increased pulse rate, usually mild and transient. 

Other side effects may include increased irritation with dehydration, muscle 
twitching and increased SGOT levels. 


DRUG INTERACTIONS: Theophylline increases the excretion of lithium car- 
bonate and may enhance the sensitivity and toxicity of digitalis derivatives 
and sympathomimetic amines. Doses higher than usual may increase the effect 
of oral anticoagulants. Concomitant use with erythromycin, clindamycin, lin- 
comycin and troleandomycin may increase theophylline serum levels. Colori- 
metric methods for serum uric acid are affected by theophylline. Spectrophoto- 
metric methods for theophylline in serum are affected by furosemide, 
sulfathiazole, phenylbutazone, probenecid and theobromine. 


DOSAGE AND ADMINISTRATION: Dosage must be individualized. Accepted thera- 
peutic serum levels of theophylline are 10-20 «g/ml. Its metabolism may vary 
greatly with age, among individuals and in patients with liver, kidney and 
heart disease. Metabolism may be stable with the same individual. However, 
careful monitoring for manifestations of toxicity and periodic determinations 
of theophylline serum levels are necessary, especially for prolonged therapy 
and when using doses higher than 4 mg/kg/6 hours. 

Children: The usual starting dose is 4 mg/kg body weight every 6 hours. 


The following table may be used with the Dow graduated measuring spoon: 


Body Weight Dose/6 hours 
Ibs. Kgs. 3 mg/k 4 mg/kg 5 mg/kg 
20 9.0 3 ml 4 ml 5 ml 
30 14.0 4 ml 6 mi 7 ml 
40 18.0 5 ml 7 ml 9 mi 
50 23.0 7 ml 9 mi 12 mi 
60 27.0 8 ml 11 ml 14 mi 
70 32.0 10 mi 13 ml 16 mi 
80 36.0 11 ml 14 m! 18 mi 
90 41.0 12 mi 16 mi 20 ml 
100 45. 14 ml 18 ml 20 ml 


Monitoring of side effects and serum levels is necessary because of the wide 
variations of theophylline metabolism in children. 

Adults: Recommended starting dose is 100 to 200 mg (2 to 4 teaspoonfuls or 
10 to 20 ml) every 6 hours. The adequacy of the dose should be determined 
by clinical response of periodic monitoring of theophylline serum levels. 
May be given after meals with water to minimize possible G.I. irritation. 
OVERDOSAGE: Theophylline has a narrow therapeutic index and toxicity is 
likely to occur when serum levels exceed 20 ug/ml. Usual signs of overdosage 
are anorexia, nausea, vomiting, irritability, headache. Gross overdosage, 
especially in children, may lead to seizures and death without preceding 
symptoms of toxicity. Treatment is symptomatic (prompt induction of emesis 
and gastric lavage, supportive therapy, hemodialysis, etc.). 


CAUTION: Federal law prohibits dispensing without prescription. 
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Theophylline 
tigntrope 


Maintain the balance 
with Accurbron. 


In theophylline therapy, 
the therapeutic range is narrow. Serum levels in the 
10 mcg/ml to 20 mcg/ml range are necessary for 
optimum effect with minimal side effects. Accuroron 
offers an effective oronchodilator for the symptomatic 
relief of bronchial asthma with simplified delivery 
system for more accurate dosage. 

For easy dosage calculation, each milliliter of 
Accuroron contains 10 mg. anhydrous theophylline. 
Then, for precise measurement, a special combination 
spoon and vial is calibrated to deliver the measured 
dose of Accurbron. 

And, with the acceptable, neutral flavor of 
Accurbron flavor fatigue is less likely to occur 














Each 
prescription 
package of 
Accurbron 
contains a 
combination 
Spoon 

and vial 
graduated in 
milliliters 

to assure 
more 
accurate 
dosage. 





ACCURBRON 


theophylline 


Each ml. contains anhydrous theophylline 10 mg. and alcohol 7.5% 
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Instructions for Authors 


. General Information.-Send manuscripts by first-class 
(not registered) mail to the Chief Editor, Gilbert B. Forbes, 
MD, Box 666, 601 Elmwood Ave, Rochester, NY 14642. 
Designate one author as correspondent and provide his/her 
address and telephone number. Manuscripts are received 
with the understanding that they are not under simulta- 
neous consideration by another publication. Accepted 
. manuscripts become the permanent property of the Amer- 
ican Journal of Diseases of Children and may not be 
published elsewhere without permission from the publisher 
— (AMA). 

- In view of the provisions of The Copyright Revision Act of 
. 1976, effective Jan 1, 1978, the author(s) of manuscripts, letters 
. to the editor, and book reviews accepted for publication in the 
JOURNAL will be required to sign and date the following 
statement: “In consideration of the AMA taking action in 
reviewing and editing my/our submission, the author(s) under- 
signed hereby transfers, assigns, or otherwise conveys all 
copyright ownership to the AMA in the event that such work is 
published by the AMA." 


Manuscript Preparation 


All the elements of a manuscript should be submitted in 
triplicate, double-spaced throughout. Use heavy-duty white 
bond paper, 22 x 28-cm, and 4-cm margins. The style of 
writing should conform to proper English usage and 
syntax. All measurements are to be in metric units, 
temperatures in Centigrade. 

All aecepted manuscripts are subject to copy editing. The 
corresponding author will receive an edited typescript and 
layout for approval. Forms for ordering reprints are 
included with the edited typescript. Proofs will be sent for 
approval if requested by the author and if printing dead- 


_ lines permit. The author is responsible for all statements in 


his/her work, including changes made by the copy editor. 


Titles.—Titles should be short, specific, and clear. They 
should not exceed 42 characters per line, including punctua- 
tion and spaces, and be limited to two lines. The title page 
should include the full names and academic affiliations of 
all authors, the address to which requests for reprints 
should be sent, and, if the manuscript was presented at a 
meeting, the name of the organization, place, and date on 
which it was read. 


Abstract.—Provide an abstract (185-word maximum) of 
. the article, including statement of the problem, method of 
study, results, and conclusions. The abstract replaces the 
summary. 


Informed Consent.—Manuscripts reporting the results of 
experimental investigations on humans must include a 
statement to the effect that informed consent was 
obtained from the parents or guardians after the nature of 
the procedure(s) had been fully explained. 


Clinical Memoranda 


Brief accounts of interesting observations and clinical 
situations. Limited to 800 words plus one table or illustra- 
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tion; abstract unnecessary. Submit in triplicate, double- 
spaced. Copyright assignment required. 


Letters to the Editor 


Correspondence pertaining to material published in the 
JOURNAL. Limit 500 words. Submit in triplicate, double- 
spaced, and clearly marked "For publication." Copyright 
assignment required. 


References 


These must be listed in order of their appearance in the 
text, and typed double-spaced, in the following manner: 
1. Applebaum MM, Thaler MM: Reye syndrome without 
initial hepatie involvement. Am J Dis Child 131:295- 
296, 1977. 

2. Koller LR: Ultraviolet Radiation, ed 2. New York, 
John Wiley & Sons Inc, 1965, pp 141-160. 

3. Daughaday WH: The adenohypophysis, in Williams 
RH (ed): Textbook of Endocrinology, ed 5. Philadelphia, 
WB Saunders Co, 1974, pp 31-79. 

Do not include unpublished data, personal communica- 
tions, or manuscripts "in preparation" or "submitted" in 
the list of references. Such material, if essential, may be 
incorporated in the body of the article. 


Illustrations 


Submit in triplicate, unmounted, and untrimmed. Send 
only high contrast glossy prints (not photocopies or original 
artwork); preferred size 12.5 x 18-cm. Figure number, 
name of first author, and arrow indicating "top" should be 
typed on a gummed label and affixed to the back of each 
illustration. Lettering must be legible after reduction to 
column size. Magnification and stain should be provided 
for histologic sections. 

For illustrations in full color submit 35-mm, positive 
color transparencies, mounted in cardboard and carefully 
packaged. Do not submit glass-mounted transparencies; do 
not submit color prints. The fee is $275 for up to six 
square-finished color illustrations that can be arranged on 
one page. 


Legends.—Legends for illustrations should be typed 
double-spaced, beginning on a separate sheet of paper 
(40-word maximum for each). 


Acknowledgments.—Illustrations and tables from other 
publieations must be suitably acknowledged, and accom- 
panied by written permission from publisher and author. 


Photographic Consents.—A signed statement of consent 
from both parents (or guardian) or the persons involved 
must accompany all photographs of patients in which a 
possibility of identification exists. It is not sufficient to 
cover the eyes to mask identity. 


Tables.-Each table should be typed double-spaced, 
including all headings, on a separate sheet of 22 x 28-cm 
paper. If a table must be continued, use a second sheet and 
repeat all heads. Each table must have a title. 
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McNeit Consumer Products Company 


This asthmatic 
isnt worried about his next breath... 


» 
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Each capsule or tablespoon (15 ml) elixir 
contains theophylline (anhydrous) 150 mg 
and glyceryl quaiacolate (quaifenesin) 

90 mg. Elixir: alcohol 15% 


e theophylline for effective 
around-the-clock 
bronchodilator therapy 


e 100% free theophylline 


Indications: For rhe sympronmaric relief of bronchospasric 
conditions such as bronchial asthma, chronic bronchitis, and 
pulmonary emphysema. 

Warnings: Do nor administer more frequently rhon every 

6 hours, or within 12 hours after rectal dose of any prep- 
aration containing theophylline or aminophylline. Do nor 
give other compounds containing xanthine derivatives 
concurrently. 

Precautions: Use with caution in patients with cardiac 
disease, hepatic or renal impairment. Concurrent adminis- 
rranon with certain antibiotics, i.e. clindamycin, erythromy- 
cin, rroleoandomycin, may result in higher serum levels of 
theophylline. Plasma prothrombin and factor V may 
increase, bur any clinical effect is likely ro be small. Metabo- 
lires of quaifenesin may conrribure ro increased urinary 
9-hydroxyindoleaceric acid readings. when determined 
wirh nitrosonaphrol reagent. Safe use in pregnancy has not 
been established. Use in case of pregnancy only when 
clearly needed. 

Adverse Reactions: Theophylline may exert some srimulor- 
ing effect on rhe central nervous system. Its administration 
may cause local irritation of rhe gastric mucosa, with possi- 
ble gastric discomfort, nausea, and vomiring. The frequency 
of adverse reactions is related ro rhe serum theophylline 
level and is nor usually a problem ar serum theophylline 
evels below 20 ug/ml. 

How Supplied: Capsules in borrles of 100 and 1000 and 
unit-dose packs of 100; Elixir in borrles of 1 pint and 1 gallon. 
See package insert for complere prescribing information. 


Mead Himen 


PHARMACEUTICAL DIVISION 


©1978 Mead Johnson & Company: Evansville. Indiana 47721 U.S.A. MJL 6-4220R3 





Marginal Comments. 


p years have passed since the 


present editor took up his duties. 
— During this time, I have had the plea- 
sure of corresponding with many 
authors, some doubtlessly displeased 
by my negativistic actions, others who 
were delighted to see their cherished 


work on the printed pages of the 


JOURNAL. Both have treated me with 


courtesy, for which I am truly grate- . 


ful The acceptance procedure is a 
delightful task; the rejection process 
is not to my liking. 
-= Iwish that we could have accommo- 
dated more articles; yet, we've not 
done so badly. These five years have 
seen the publication of more than a 
thousand manuscripts, close to 300 
. BOOK REVIEWS, a host of MARGINAL 
. COMMENTS, together with a string of 
features—PICTURE OF THE MONTH, RA- 
DIOLOGICAL CASE OF THE MONTH, LET- 
TERS FROM ABROAD, LIBRI LIBERIS (a 
series on children's books), REVIEWS, 


. and RESIDENT SEMINARS. Research arti- - 


cles have been included, even an occa- 
sional esoteric one, but.in the main, 
our emphasis has been on the clinical 
approach. We have captured the 


George Armstrong Lectures given. 


each year at the Ambulatory Pediatric 
Association and the Jacobi Award 
Lectures given at the annual meeting 
of the American Medical Association: 
These reflect the current thinking of 
those who have been recognized for 


their contributions to pediatrics. The , 
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Dear Reader 


occasional CLASSICS FROM THE MEDICAL 


LITERATURE are designed to provide an 


historical perspective and the LETTERS 
FROM ABROAD, (a foreign Petepeo- 
tive. 

The subject material lias ranged 
over the entire spectrum of pediatries, 
from infectious disease (a frequent 
topie) to geneties, the newborn, the 


endocrine apparatus, psychosomatic 


problems, and the learning process, to 


name but a.few. Investigative efforts - 
and clinical observations have both ` 
found a place on our pages. Our MARGI-' 

NAL COMMENTS section is designed to.” 


accommodate „commentaries on new 
developments and interpretations, 


even speculations about things to. 
come. We hope that these have held 


your interest, and possibly have been 
of help to you in your work andi in your 
ipractice. à 


There is nothing more upsetting to. 


an author than the waiting period 


‘between acceptance of his manuscript 
by the editors and its appearance on - 
the printed page. A certain amount of. © 
delay is inevitable: copy editing, 
l layout, author approval, galley-proof- 


ing, printing, and mailing processes ` 


all take time. But there is an addition- . 


al reason for delay in publieation, 
which is conveniently known as “back- 
log." Contracts between publisher and 


, printer call for a specified. number of. 
printed pages that cannot be exceeded 
short of cost overruns. Hence, if too | 





many manuscripts are accepted by th» 
editors, the delays grow longer. For a 
time, we had a considerable backlog o£ 
‘manuscripts, a situation that we ' 


: Shared with other pediatric journals. 


Due to the valiant efforts of the 
editorial board and the use of a prior- 
ity system, I ean now report to yo. 
that our backlog has been reduced to 
reasonable proportions, to the poirt 
where the interval between accep- 
tance.of a manuscript and its appea-- 
ance in print is approximately four to 
seven months, an interval that most 
monthly medical publications fird 
very difficult to shorten. Hanes, 


"today's message: the editors of the 


JOURNAL and the publisher's stafi w ll 
do everything in their power to see 
that your manuscripts, once accepted, 
are published as quickly as possible 

` But papers are written to be read. 


Dr Samuel.Johnson once quipped, “I 


never desire to converse with a man 


-who has written more’ than he has 


read.” So what of the reader: Tne 
editors in their attempts to bring 
quality to the JOURNAL want to know 
what you, the reader, think of it. Our 


-` LETTERS TO THE EDITOR section is op2n 


to all, and the editors welcome ycur 
omen and criticisms. 
GILBERT B. FoRBEs, V.D 
University of Rochester 
` Medical Center 
Box 666 
Rochester, NY 14642 
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seizures, Anticonvulsants, and Pregnancy 


^ 


he JOURNAL has been the forum 

for previous comments about 
anticonvulsant teratogenicity.'? High 
risks are associated with trimetha- 
. dione? The risks associated with other 
anticonvulsants are less and need to 
be weighed against the hazards of 
epilepsy during pregnancy. The con- 
clusion that phenytoin induces serious 
anomalies in 10% of the offspring of 
epileptics and less major abnormali- 
ties in 30%? is not supported by the 
bulk of the literature. The recommen- 
dation to discontinue such medication 
in treated epilepties appears unwar- 
ranted. 


MALFORMATIONS IN CHILDREN 
OF EPILEPTICS - 


Most studies are in agreement that 
epileptic mothers receiving anticon- 
vulsants are two to three times more 
likely to have malformed infants than 
mothers who never had a seizure.**? A 
number of studies indicate that the 
incidence of anomalous infants is the 
same in treated and untreated epilep- 
tics.'-5! Others find a greater number 
of anomalies in treated epileptics 
compared with untreated pa- 
tients,*'?'* although in two of these 
studies’? the sample size was proba- 
bly too small to support such a conclu- 
sion. Selection of anomalies in the 
other report? suggested an increased 
incidence only in the treated epilep- 
tics, but reevaluation of the same data 
= disclosed no difference in total or 
major anomalies in treated and 
untreated epilepties.: Minor abnor- 
malities such as distal limb hypoplasia 
- were more frequent in treated epilep- 


ties in both studies. A number of. 
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frequently cited reports , lack the 
crucial untreated epileptic control 
group.” :«:*-? Tf differences in rates of 


‘anomalies exist between treated and 


untreated epileptic offspring, they are 


:so smal. that they would only be recog- 


nized in a large series of about 2,000 
epileptic pregnant women.*! Several 
smaller series suggesting teratogenic- 
ity acknowledge the inadequacy of 


data in this regard.'**-* Thus, there is: 


no statistical proof of a causal rela- 
tionship between anticonvulsants and 


malformations. If such proof is forth- . 


coming, the differences are likely to 
be smal. | 

The types of serious malformations 
most commonly seen are cleft lip, cleft 
palate, and congenital heart disease. 
Mental deficiency and microcephaly 
have been. observed in offspring of 


.epileptics"'*'* and have been attri- 


buted to anticonvulsants.? These 
statements about medication effects 


are based on data that are not. 


controlled for variables discussed else- 
where ar.d lack assessment of parental 
intelligence and head circumference. 
Differenees noted between children of 
treated epileptics and those of nonepi- 
leptic controls are small. Mean head 
circumference of children of epileptics 
was 0.5 cm less at birth and the same 
at 7 years. Wechsler Intelligence Scale 
for Children at 7 years was 92 in 
children of epileptics and 97 in 
controls.” Environmental factors may 
also play a major role when mothers 
have a serious chronic illness. These 
important issues must be assessed 
before one can accept anticonvulsants 
as a cause of mental deficiency. It is 
important to recall that microcephaly 


is not diagnostic of retardation.'? This 
may be particularly true in children 
with underlying disorders such as 
congenital heart disease.'? In general, 
the CNS is relatively resistant to tera- 
togens.”° Attempts to define a specific 
"fetal hydantoin syndrome” and 
phenobarbital syndrome’? have been 
done in investigations without an 
untreated epileptic control group. The 
specifieity of the syndromes is in 
doubt because they resemble each 
other and the "fetal alcohol syn- 
drome." . 

If medication is not teratogenetic 
as the aforementioned data suggest, 
why are there increased anomalies in 
children of epileptic mothers? Genetic 
factors may. play a major role. A 
greater propensity for dysmorphic 
abnormalities may exist in these 
families. However, the sample sizes 
are generally too small to reach statis- 
tical significance, and only trends can 
be noted. There is a greater preva- 
lence of anomalies in relatives of 
epileptics.?'? Conversely, there is also 
a high rate of epilepsy in families with 
cleft lip and palate. The increased 
incidence of anomalies in offspring of 
epileptic fathers*" may be further 
evidence for dysmorphic tendencies in 
these families. This may be a genetic 
tendency, as the data in relatives not 
taking medication suggest, or it may 
represent a mutagenic effect of drugs 
before pregnancy. Epileptics them- 
selves have more anomalies than 
nonepileptics.® Seizures may be more 
common during the first trimester in 
pregnancies, resulting in a malformed 
infant, + but teratogenicity of hy- 
poxia and acidosis remains unproved. 
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EFFECTS OF EPILEPSY 
ON PREGNANCY 


Epilepsy is the most common preex- | 


isting neurological disease encoun- 
tered by obstetricians” and the most 
common cause of coma during’ preg- 
nancy.” A lack of effect of epilepsy on 
pregnancy. has been summarized 
mainly in treated patients.?’-° These 
series are small,.and infrequent com- 
plications (less than 10%) could easily 
be missed. Several larger stud- 
ies®:!+-25.30 found a greater incidence of 
obstetric complications in epilepties, 
including vaginal bleeding arid the 
need for intervention during labor. 
Data about, fetal-infant morbidity 
are variable. An increased fetal wast- 
age has been noted by several investi- 
gators,**° but most observers find no 


greater rate of stillbirths in epileptics. | 


Neonatal mortality has been reported 
to be greater in children of epilepties 
in several studies**?5* but not in 
others.'t?7:9313? The role of seizures 
themselves in these statisties is not 
' clearly delineated. Burnett” reported 
20 epileptic gestations with two infant 
deaths (10%) attributable to seizures. 
Although normal infants can be born 
even after prolonged status epilepti- 
cus,**** this is commonly disastrous 
for both mother and child.1131.32.3+-36 
The - incidence- of status epilepticus 
varies from 0% to 10% in different 
series?*3133: and is probably not 
increased during pregnancy. A single 
seizure can result in fetal death.” 
Although medications can sometimes 
be discontinued during pregnancy,’ 
this may cause status epilepticus. It 
is not surprising that seizures can 
result in fetal-infant morbidity. The 
level and duration of hypoxia and 
acidosis, even in a short seizure, are 
considerable and similar to that 
detected with fetal monitoring in 
asphyxiated newborns with intrapar- 
tum anoxia and neurological seque- 
lae.?5 

Many patients in these reports are 

treated, and presumably the incidence 
of serious seizures would be higher 
without anticonvulsant treatment. 
Thus, the effect of anticonvulsants 
may bias our assessment of the true 
hazards of epilepsy during pregnancy. 
One would hope for the careful docu- 
mentation of these risks in the prean- 
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ticcnvulsant era. However, such hopes 
are soon crushed by the realization 
that careful distinctions between epi- 
lepsy and eclampsia were often not 
made, hysterical seizures were consid- 
erably more frequent, and epileptics 
were discouraged from marriage and 
pregnancy. The latter was more likely 
directed to the patient with serious 
seizures. 


EFFECTS OF PREGNANCY 
ON EPILEPSY 


/" The effects of pregnancy on epilep- 


sy are more clearly documented. 
Between 30% and 60% of epilepties 
have more seizures during pregnan- 
cy.??^*? perhaps related to lower plasma 
drag levels. Deterioration of seizure 
control will usually be evident in the 
first trimester.* Pregnancy is fol- 


lowed by a permanent deterioration in- 


seizure control in 3% of epileptics.” 
Seizure frequency in one pregnancy 
has little predictive value for seizure 
frequency in subsequent gestations. 


COUNSELING 


Many authors recognize the great 
velue of anticonvulsants compared 
with’ possible teratogenic risks and 
recommend continuation of anti- 
ecnvulsants during pregnancy.* This 
includes many investigators con- 
cerned about possible teratogenetic 
effects. Epileptics should be counseled 
about the risk of increased seizures 
during pregr.ancy and the small addi- 
tional risk (less than 10%) of anoma- 
liss in compzrison with nonepileptics. 
Many of these, eg, cleft lip and palate, 
are treatable. The risks are probably 
less when- there is no other family 
history of anomalies. Only one group?" 
bas proposed guidelines that would 
actively discourage anticonvulsants 
during pregnancy. However, their 
studies lack the appropriate controls 
discussed previously. In some of ‘the 
reports of cases already mentioned, 
biased conclusions may have resulted 
from uneven selection of rates of 
patients (Berkson fallacy).** 


CONCLUSIONS 


Infant malformations are a more 
prevalent outcome in pregnancies in 


*References 4, 8, 9, 12, 14, 16, 22, 25, 32, 36, 39, 


40 


= 


epileptics. Genetic factors may play a 
major role, and counseling should be 
based on a careful family history cf 
malformations. Anticonvulsants have 
no proved teratogenicity and if they 
have such an effect, it is small. 
Seizures during pregnancy sometimes 
result in infant and maternal morbid- 


_ ity and mortality. Seizure frequency 


increases in one third to two thirds of 
epileptics during pregnancy. The rate 
of other complications is probab.v 
between 5% and 10%. Seizures would 
probably have a much greater adverse 
effect on pregnancy if anticonvul- 
sants were not in use. General princi- 
ples of anticonvulsant therapy requi-e 
that patients be taking the minimum 
dose and number .of medieations 
necessary to control their seizures. 
Relative risks are such that these 
medication considerations should nct 
be altered in epileptic patients con- 
templating pregnancy, with the ex- 
ception of those taking trimethadione. 
Drug doses may need to be adjusted 
during pregnancy to maintain thera- 
peutic levels. 

Data on anticonvulsant teratogenie- 
ity show the need for control groups; 
omission of the control groups has 
produced unwarranted conclusions. 

Davip A. Stumpr, MD, PhD 

MICHAEL Frost, MD 

Department of Pediatrics 

Department of Neurology 

University of Colorado 
Medical Center 

4200 E Ninth Ave 

Denver, CO 80262 
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. Measles Viral Vaccines 


\uring the early: stages of clinical 
trials with live attenuated. rubel- 


-` la vaccines: about a decade ago, two . 


important questions weré paramount 
in the minds of those responsible for 
those trials. The first was concerned 
with the possible communicability of 
the vaccine virus and the second with 


.the duration of immunity. It must be 
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their Ligh passage virus (HPV-77). 


/ 


concerned, these were of. special 


e importance. 


The first question arose from thé, 


original trials in a small group of 


susceptible children carried. out: by 
Parkman etal’ arid Meyer. et al? with 


prepared in monkey kidney cell cul- 
tures: They had shown that intermit- 
tent exeretion of rubella vaccine virus 


occurred in the majority of vaccinated : 
individuals. The question was simple. 


1 
t . ^ -—" à 


fe. ge 


Tf vaccinees excreted virus in the 


nasopharynx, could infection be trans- 
mitted to suscéptible contacts and, 
more important, if the contact was a 
pregnant woman, “could the’ vaccine 


‘virus cause damage to the fetus? 


Fortunately, for one reason or 
another, possibly due to the fact that 
the vaccine virus in the nasopharynx 
was usually excreted in low -titer, 
transmission of infection to suscepti- 


‘ble contacts could not be. detected. 
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This fact was fully confirmed by the 
extensive trials of other live rubella 
vaccines between 1967 and 1969.55 
Nevertheless, at the time it was the 
most important potential drawback to 
the licensure of live rubella vaccines 
which, although attenuated in the 
sense that they produced very little 
clinical disease, had the propensity of 
spreading and could by no yardstick 
be regarded as attenuated or nontera- 
togenic for the human fetus that they 
were designed to protect.. Al] current 
immunization programs against ru- 
bella are based on the fact that the 
vaccine is safe to administer to chil- 
dren and young adults and that no 
restrietions need be placed on them 
for fear of transmitting infection to 
their mothers or others with whom 
they might come into contact. 

The second question, that of the 
duration of immunity, was, and still is, 
a far more difficult one to answer. 
Many natural infections, including 
smallpox, yellow fever, poliomyelitis, 
measles, and rubella, give rise to a 
life-long immunity in that clinically 
and virologically proved second at- 
taeks are very rare events, It used to 
be taught that live attenuated vac- 
cines, such as smallpox and yellow 
fever, were to be preferred to inacti- 
vated vaccines because they gave rise 
to life-long immunity (which they 


clearly did not). Revaccination against ' 


smallpox was a statutory requirement 
for travellers for many years so that 
immunity could be maintained. Draw- 
ing a distinction between life-long 
and long-term immunity is not just a 
matter of semantics, there is an 
important difference. Only careful 
and continued surveillance of immu- 
nized populations can answer the 
question as to whether vaccines cur- 
rently in use against poliomyelitis, 
measles, and rubella for example, can 
confer the same effective immunity 
that follows natural infection. 

The present success with measles 
vaccine in the United States reported 
by Krugman? is encouraging, but it 
would be foolhardy to assume that 
success with a measles vaccine is 
necessarily going to be the same as 
with a rubella vaccine. First of all, the 
two viruses are different, the vaccines 
are different and the two disezses are 
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different. Measles is essentially a 
disease of early childhood capable of 
causing severe disease, particularly in 
the presence of malnutrition, whereas 
rubella is a disease of older children 
and adolescents in whom it causes 
little serious disease unless it occurs in 
pregnancy. The purpose for which 
measles and rubella vaccines are 
administered is therefore all impor- 
tant. Measles vaccine is administered 
to confer direct protection to the indi- 
vidual; rubella vaceine 1s administered 
to confer protection indirectly to an 
unborn fetus at some later stage in 
the life of the individual. The two 
vaecines do not necessarily have to be 
administered together, though it may 
be convenient to do so if combined 
vaccines are available. 


The procedure now recommended in 


the United States is to offer rubella 
vaccine to all children, both boys and 
girls from approximately 15 months 
of age to puberty.' This would have 
the dual objective of conferring 
immunity on a large proportion of the 
childhood population before they ac- 
quired natural infection and also of 
suppressing or otherwise controlling 
the reservoir of infection. In theory, 
elimination o? wild virus from the 
community by mass vaccination would 
remove the main source of the cause 
of congenital rebella defects, but it 
would also remove the most effective 
means of maintaining immunity in 
vaccinated communities. Unless there 
is a very high acceptance-rate of 
vaccine, rubella will continue to occur 


in vaccinated communities. This has 


already been reported in several areas 
in the United States with outbreaks of 
rubella occurring mainly in unvacci- 
nated susceptible individuals.’ In Brit- 
ain and many European countries, 
selective immunization is used for 
schoolgirls aged 11 to 14 years, leaving 


boys unvaccinated. Most countries © 


now recommend immunization of ado- 
lescent girls and women if serological 
tests indicate that they are suscepti- 
ble. This then is the essential differ- 
ence between the so-called American 
and British schemes to control con- 
genital rubelia defects—for this after 


all is what rubella immunization is all 


about. - | 


The crucial question to be answered * 


with respect to rubella is whether 
vaccine-induced immunity is as effec- 
tive and durable as immunity from — 
the natural disease. On this depends 
the whole question of the age at which 
the vaccine is best administered. As 
for natural immunity, there is gooc 
evidence that primary infection ir. 
childhood leads to immunity lasting 
for many years but it is not known 
with certainty how immunity is main- 
tained. It could be that humoral 
immunity persists for prolonged peri- 
ods after the primary stimulus to the 
immune mechanism, or ihat periodic 
reinfection occurs producing a booster 
or reinforcing effect to immunity. In 
this situation, one would expect the 
secondary type response to be asso- 
ciated with the rapid appearance of 
antibody of the IgG type. Horstmana 
and her colleagues? have shown that 
reinfection oceurs much more fre- 
quently after vaccination than after 
natural infection. In one study in mil-- 
tary recruits? the reinfection rate 
after administration of Cendehill vac- 
cine was 80% compared with 3.9% ir 
naturalp immune individuals. Rein- 
fection was entirely asymptomat.c 
and it is generally assumed that 
viremia does not occur in a reinfee- 
tion. 

Several reports have recently ap- 
peared that indicate that immunity 
after vaccination may not be as long- 
lasting as originally antieipated. Dr 
Dorothy Horstmann earried out a 
surveillance of rubella vaccines on 
several hundred children immunized 
in 1968, with the HPV-77 duck embryo 
vaccine (HPV-77 DES). Several im- 
portant points emerged from the 
study. First, the number of children 
with low antibody titers (1:8 to 1:16) 
was higher in the vaecinated group 
(30%) than in those naturally immune 
and a further 60% of the vaccinated 
group had hemagglutination inhibi- 
tion antibody levels in the median 
range. Second, there was a noticeab.e 
difference in the number of children 
who had lost antibody after vaccina-- 
tion when tested three to five years 


‘later. Of the vaccinated group, 2396 


had no detectable antibody and tais 
was mainly in the group that showed a 
poor initial response. Of these, asymp- 


~tomatic reinfection developed in 12%, 
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whereas none of those who were natu- 
rally immune or who had high initial 
titers did so. j 

In the original trial, it seemed that 
there was rather a large number of 
"vaecine-failures"; 118 children were 
so classified because there was no 
detectable antibody two months post- 
vaccination. However, it is now .well 
known that if the first postvaccina- 
tion sample is collected too eafly, that 
is to say six to eight weeks after 
vaccination, then the percentage of 
. Seroeonverters will be lower than 

when the second sample is collected 
eight to 12 weeks after vaccination. 
The percentage of seroconverters will 
then be in the region of 95% to 98%. Of 
the children designated as vaccine- 
failures, and retested,” 82% were 
found to have detectable antibody 
three years after, and from the type 
of antibody response, it looked as if 
these had in fact responded to the 
administration of the vaccine rather 
than a naturally acquired immune 
response having developed. 

A later reporz published in a recent 
issue of the JOURNAL (132:5 78-577, 
1978) by Doctors Balfour and Amren 
from the University of Minnesota, 
Minneapolis, has shown a substantial- 
ly high serological failure rate in chil- 
dren given rubella, measles, and 
mumps vaccines, either as a monoval- 
emt vaccine or in a combined form. It 
is difficult to be certain that these 
were true vaccine-failures or nonsero- 
converters since antibody tests were 
not carried out after vaccination in as 
much as this was part of a routine 
primary health care program. It is 
possible that some children labelled as 
vaccine-failures had .lost antibody, 
possibly in cases, as .Horstmann 
found, where the initial antibody 
response was low. On the other hand, 
the number of seronegative children 
was higher in those groups immunized 
between 11 and 18 months than in the 
14-' to 16-month group, suggesting 
that residual amounts of maternal 
. antibody could have the same suppres- 
sive effect as occurs when measles 
vaccine is administered at too early an 
age.’ : 

Altogether, 58 of 159 children (86%) 
had no detectable rubella hemaggluti- 


nation inhibition antibody at a mean- 
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age of 4.7 years postvaccination. With 
mezsles vaccine, the same pattern was 
observed; the overall serological fail- 
ure rate was 18% (31/168 children) and 
here again, the age of immunization 
seerned to be a determining factor in 
achieving a satisfactory seroconver- 
sion rate. The failure-rate with 
murips vaccine was only 9%. It could 
be that some of these children had 
very low levels of rubella antibody 
undetectable by standard tests end 
who were in fact immune. Krugman? 
found this to be the case in a study of 
a number of children in whom measles 
antibody had declined after a period 
of 1l years. When given a second 


inoculation 14 years later, a typical ' 


booszer response with rapid appear- 


ance of antibody developed. 


Balfour and Amren have considered 
varicus possibilities to explain these 
unusual events. Loss of potency in the 
vaccine is one possibility, but several 
batches of vaccine were used over a 
period of time. Although this cannot 
be ruled out, it is well known that 
measles and rubella vaccines are labile 
products sensitive to heat and light 
and unless meticulous attention is 
paid zo the details of storage, particu- 
lariy when reconstituted, potency can 
be rapidly lost. This might occur more 
frequently when large numbers of 
children are being immunized in clin- 
ics as opposed fo the somewhat differ- 
ent setting of a clinical trial. 

In a sense, these findings are not 
dissimilar from those of Horstmann" 
from which two supplementary ques- 
tions arise. If such a high proporticn 
of children are found to be seronega- 
tive four to five years after rubella 
vaccination, whatever the cause, what 
will be the position 20 to 25 years later 
when these vaccinated children will 
have reached the age of child-bearing? 
Will taey continue to respond to rein- 
fection with an asymptomatic, nonvi- 
remic illness? After passage of time, 
will the effect of the primary antigen- 
ic stirnulus cease to be effective, in 
which case could reinfection be assc- 
ciated with symptomatic disease, vi- 
remia, and a risk to the fetus? One 
way to answer this question is to 
revaccinate a group of these seronega- 
tive children to determine the type of 
immune response. This would seem 


more reasonable than to challenge 
them with wild virus to try and deter- 
mine the presence or absence of 
viremia which would be an extremely 
difficult procedure to evaluate. 

These are questions that require 


urgent answers and until they are 


evaluated, the question of reimmuni- 
zation of children vaccinated in early 
childhood will have to be kept open. In 
any case, there does seem to be an 
important message of practical impor- 
tance that reinforees the recommen- 
dation of the American Academy of 
Pediatries that measles and rubella 
vaccines should not be given before 
the age of 15 months (except in the 
ease of measles vaccine where indi- 
cated in the first year of life). But are 
15 months and early childhood still too 
early for rubella vaccination, bearing 
in mind that the threat to be averted 
lies many years in the future? 
J. ALASTAIR DUDGEON, MD 
Department of Microbiology 
Hospital for Sick Children 
Great Ormond Street 
London WCIN 3JH, United 
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Articles 


Skeletal Trauma in Skateboard Injuries 


Richard W. Hawkins, MD, E. Dennis Lyne, MD 


è Thirty fractures resulting from skate- 
boarding have been treated in the past six 
months at the Henry Ford Hospital, 
Detroit. Although there have been no 
serlous or unusual injuries, this repre- 
sents a substantial increase over the 
previous year. Awareness of the hazards 
of this sport is the first step In reducing 
the frequency and seriousness of these 
injuries. As a result of our experience, 
safety guidelines for skateboarding are 
recommended for the parents of enthu- 
siasts. We hope adherence to. these 
guidelines will greatly reduce the number 
of injuries. 

(Am J Dis Child 132:751-752, 1978) 


-e 


here are now an estimated 20 
millior skateboard enthusiasts in 

the United States. This renewed 
interest in the sport of skateboarding 
resulted from the introduction of 
urethane wheels, which permit better 
control of the skateboard. The in- 
creased popularity of the sport has 
lead not only to a monthly magazine, 
Skateboarder, but also to the forma- 
tion of organizations such as the 
International Skateboard Association, 
the Professional Skateboard Associa- 
tion, and the American Skateboard 
Association. - 
Although the skateboard was once 
considered a toy, national champion- 
ships are now televised by major 
sports networks. Skateboarders are no 
longer satisfied with driveways and 
sidewalks. They are now maneuvering 
about in swimming pools and schuss- 
ing down parking structures and 


From the Department of Orthopaedic Surgery, 


Henry Ford Hospital, Detroit. 

Reprint requests to Department of Orthopae- 
die Surgery, 2799 W Grand Blvd, Detroit, MI 
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abandoned highways. There are ap- 


proximately 175 skateparks, with 
another 200 to be built in the near 
future. Along with this growing inter- 
est in skateboarding,’ there has also 
been an increase in the number of 
skateboard injuries. According to one 
observer, “In no other individual 
recreational sport has one seen such a 
high morbidity as [in] skateboard- 
ing!"! 

Parents and enthusiasts rarely con- 
sider the possibility of serious injury 
or death from a skateboarding acci- 
dent, Deaths have resulted from colli- 
sions with automobiles or simple 
inadvertent falls. Injuries that require 
splenectomies! and  nephrectomies*: 
are further indications of the serious 
risks and hazards of skateboarding. 

Unfortunately, only limited infor- 
mation concerning skateboard inju- 
ries has been published. According to 
the Federal Consumer Products Safe- 
ty Commission, the total number of 
estimated skateboard injuries in 1976 
increased to 188,000. This represents a 
160% increase from the 82,000 injuries 
reported in 1975. The commission also 
reported 28 deaths since 1975. The 
purpose of this article is to present our 
series of skeletal fractures resulting 
from skateboarding and to recom- 
mend measures to prevent them. 


PATIENTS 


From May 1977 through October 1977, 29 
patients were treated for 30 fractures 
resulting from skateboarding. All patients 
were seen £t the Henry Ford Hospital, 
Detroit, or at one of the two satellite 


. centers. The initial treatment was in the 


emergency room, except for two patients 
who attended the orthopedic clinie for 
follow-up care. Follow-up ranged from two 


to seven months because of the recent time 
span. There were 20 males and nine female 
patients. The ages ranged from 2 tc 24 
years, and the distribution is shown in the 
Figure. The average age was 18.5 years. A 
refracture of the distal radius during 
another skateboard accident accounted for 
two fractures in one patient. Two of the 
patients were brothers. 


RESULTS 


Of the 21 upper extremity frac- 
tures, there were two fractures of the 
clavicle, three of both bones of the 
forearm, 15 of the distal radius, anc 
one of the navicular bone. Of the nine 
lower extremity fractures, there was 
one fracture of the femur, one of the 
tibia, five of the ankle, and two of the 
metatarsus. The fractures in zhe 
upper extremity showed no predilec- 
tion for the dominant hand. There 
were no compound fractures and no 
patient required surgery. Four of the 
29 patients were hospitalized as parz 
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Age distribution for 29 patients treated for 
fractures resulting from skateboarding. 
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of their initial treatment. All of these 
. patients sustained trauma to the 
lower extremity. A 3-year-old boy 
fractured his femur while attempting 
to step onto a skateboard. He was 
hospitalized and placed in:90-90? skel- 
etal traction. Three patients with 
ankle fractures were admitted to the 
hospital for observation after closed 
reduction and casting in the emergen- 
cy room. 
. The residual disability from diese 
fractures is difficult to evaluate 


. . because of the short period of follow- 


up. However, from the information 
avalable to date, no disability is 
expected in the future nor were the 
fractures of the type leading to 
. Serious disability. All fractures have 
healed and the patients with epiphys- 
eal injuries will be followéd for possi- 
ble sequelae. No complications were 
eneouhtered when the patients were 
‘hospitalized. or when they were 
' attending the clinic. The one refrac- 
ture in this series is not considered to 
be a complication. Two months after 
his long-arm cast was removed, this 
patient fell the first time back on his 
skateboard. He sustained a refracture 
of his distal radius that had been 


. found to be clinically and roentgeno- : 


graphically healed at his last clinic 
visit. 


| COMMENT | 


Soft tissue trauma sueh as sprains, 


abrasions, contusions, and lacerations. 


account for the majority of injuries. 
Fractures oceur in perhaps only 1095 of 


,- the cases and are found predominant- 


ly in the upper extremity. The more 
serious injuries include concussion, 
blunt trauma to the abdomen, and 
injuries to the eyes. Neurologic seque- 
lae of hemiplegia and global aphasia 
have also been reported.“ 
. [n the present series, there were no 
unusual orthopedic injuries as a result 
of skateboarding. Shattered olecranon 
processes have been reported? and the 
injury referred to as a “skateboard 
—. elbow." We have not found this to bea 
common injury of skateboarders. No 
serious ligamentous 


H 
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enn 


injuries were 


i 


‘seen. Curing this period. The general 


surgery and neurosurgical depart- 
ments of our hospital have not encoun- 
tered the severe injuries reported 
elsewhere.'? 

Although the types of mana 


have not been unusual, the sudden © 


increase in incidence is noteworthy. 
No fractures resulting from skate- 
boarding were treated at Henry Ford 


Hospital in the one year preceding the © 


study. Thirty fractures, however, 
were s2en and treated in the past six 
months. With the opening of several 


‘skateparks next spring, we ‘expect the 


skateboarding craze to continue and 
the number of injuries to parallel this 
trend, especially with speeds IER une 


: elose to 40 mph. 


Recommendations 
To reduce the number of injuries 
and th» possibility of serious harm, 
several preventive measures can be 


recommended to parents and skate- 
boarders. The International Skate- - 


board Association, Costa Mesa, Calif, 
has published a sheet of safety rules 


"titled Safety tips to parents on skate- 


boardirg." Several authors** and as- 
sociatians such as the National Safety 
Council, the National Skateboard As- 


sociation, and the Consumer Product 


Safety Commission have also recom- 
mendec safety guidelines. With our 
recent 2xperience in treating skate- 
board injuries, we believe these guide- 
lines are best summarized as follows: 


(1) the proper equipment must be used | 


at all times. Buy a well-made skate- 
board with the trucks fastened firmly 
through the board. The board should 
be selected to fit the size and age of 


the rider. (2) Maintain the equipment 


in proper working order. Examine the 
skateboard, wheels, and trucks regu- 
larly and make adjustments and 
repairs as necessary. (8) Protective 


clothing, including helmet, tennis _ 


shoes, Enee pads, elbow pads, and 
gloves, should be worn whenever 
skateboarding, not just at skateparks. 
The wearing of long pants and long- 
sleeved shirts will help reduce cuts and 
abrasiors. (4) Become familiar with 


* 


the route and check it for stones, 
eracks, or possible obstructions before 
skateboarding. (5) Talk to police and 
other authorities concerning local or- 
dinances prohibiting skateboarding. 
Skating on city streets should be 
avoided at all costs. (6) Master the 


‘basic skills before attempting more 


difficult maneuvers. (7) Control of the 
skateboard, rather than speed, should 
be emphasized. (8) Prohibit children 
from being towed by bicycles or other 
vehicles. (9) Children must demon- 
strate balance and coordination, such 
as in bicycling, before being allowed 
to ride a skateboard. (10) Instruction 
in the proper falling and rolling tech- 
niques will help reduce injuries, espe- 
cially to the outstretched arm. (11) 
Skate only when in good physical 
condition and after completing warm- 
up exercises. Do not skate when fa- 
tigued. 

„Although serious skateboard inju- 
ries appear to be infrequent, every 
measure should be taken to prevent 
them. Educational programs such as 
the “Skateboard safety clinic,” which 
is sponsored by the International 
Skateboard Association, should be 
encouraged and supported. With the 
proper equipment, good judgment, 
and adherence to safety guidelines, 
skateboarding will become a safe and 
exciting sport. 


‘Sally Ann Miller, executive director, Interna- 
tional Skateboard Association, Costa Mesa, Calif, 
provided information for this article. : 
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Newborn Head Size and Neurological Status 


. Predictors of Growth and Development 
of Low Birth Weight Infants 


Steven J. Gross, MD; Niki Kosmetatos, MD; Charles T. Grimes, PhD; Margaret L. Williams, MD 


* One hundred eighteen infants with 
birth weights of 2,000 g.or less were 
evaluated for growth and development at 
approximately 5 years of age. Review of 
neonatal data Indicated that head circum- 
ference less than the tenth percentile at 
birth and abnormal neurological examina- 
tion in the newborn period were important 
predictors of outcome. Both of these 
factors were associated with poor growth, 
later microcephaly, and neurological defi- 
cit. In addition, neonatal microcephaly 
was substantially related to poor intellec- 


tual attainment. Other associations were 


seen between microcephaly at blrth and 
intrauterine growth retardation, low Apgar 
score, and low socioeconomic status, 
factors that also correlated with poor 
outcome. . 

(Am J Dis Child 132:753-756, 1978) 


umerous studies of the intellec- 
tual and physical outcome of low 
birth weight infants have been made 
over the past 25 years. Consicerable 
variability. in results has stemmed 
from unclear identification of patient 
population, diserepancies in direction 
of follow-up, differing testing meth- 
ods, and, over time, levels of perinatal 
care. Nevertheless, there is general 
agreement that certain information 
from the perinatal period is of value in 
predicting developmental potential in 
these infants. For example, very low 
birth weight,’ perinatal hypoxia,’ and 
poor socioeconomic conditions? have 
each been associated with an in- 
creased incidence of neurological’ or 
intellectual deficit. 
In a survey at age 4 to 5 years of 


From the Department of Pediatrics (Drs Gross, 
Kosmetatos, and Williams), and the Communica- 
tion Disorder Unit (Dr Grimes), State University 
of New York, Upstate Medical Center, Syracuse, 
NY. 
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children who were admitted to inten- 
sive care nurseries in Syracuse, NY, in 
1971, two specific associations be- 
tween neonatal status and outcome 
emerged that have not generally been 
reported. These factors were the 
presence of small head size at birth 
and the recognition of abnormal 
neurological behavior in the newborn 
period. Their association with later 
handicap forms the basis of the pres- 
ent report. 


MATERIALS AND METHODS 


From Jan 1 to Dec 31, 1971, 177 infants 
with birth weights between 750 and 2,000 g 
were admitted to the neonatal intensive 
care units of the Crouse-Irving Memorial 
Hospital or the 3t Joseph's Hospital, Syra- 
euse, NY. Table 1 gives the patient popula- 
tion and the survival and follow-up statis- 
ties as a function of birth weight. Overall, 
128 of these 177 infants (72%) were 
discharged from the nursery. Three chil- 
dren diec later, leaving 125 long-term 
survivors. One hundred and eighteen chil- 
dren (57 boys and 61 girls), including two 
twins of birth weights 2,098 and 2,120 g, 
were evaluated for growth and develop- 
ment at approximately 5 years of age. Of 
the four boys and three girls who were lost 
to follow-up, five had birth weights greater 
than 1,500 g, but did not differ from the 
remainder of the study group in any other 
way. 

Eighty-one of these infants were born at 
the aforementioned hospitals; 37 were 
transported from a 15-county rural referral 
area, The characteristics of in-born and 
transported groups were similar. Although 
30 of the 37 transported infants were cared 
for at St Joseph's Hospital, nursery proce- 
dures and staff physicians were the same 
in the two inszitutions. i 

The expected date of confinement was 
determined bv the date of the, last men- 
strual period that correlated with a clinical 
estimate of gestational age in all but one 
case. Infants were classified as small for 
gestational age if their birth weights were 
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less than the tenth percentile for the esti- 
mated gestational age. Standard care 
included maintenance of temperature in 
the neuzral thermal range, infusion of. 
intravenous dextrose in water and electro- 
lytes, and institution of oral feedings as 
soon as possible using formulas containing 
67 to 80 calories per 100 ml. Umbilical 
arterial catheters were placed in infants 
who had respiratory distress, and inspired 
oxygen concentration was regulated to 
maintain Pao, between 60 end 80 mm Hg. 
Continuous positive airway pressure wzs 
used for infants requiring an oxygen 
concentration greater than 70%, and & 
volume respirator was used. for infants 
with severe apnea or respiratory failura. 
Hyperbilirubinemia was treated with pho- 
totherapy or exchange transfusion .ard 
infection with ampieillin sodium and kana- 
mycin sulfate. Routine ophthalmologiz 
examinations were performed at the time 
of discharge. Parents were allowed ünre- 
stricted visiting and were encouraged to 
visit their infants as frequently as possi- 
ble. — 

Obstetric and neonatal medical records 
were reviewed and summarized. The occip- 
itofrontal head circumference was record- 
ed as the percentile for estimated gesta- 
tional. age from standard charts. Micro- 
cephaly was defined as a measurement less 
than the tenth percentile. Newborn neu-o- 
logical status was designated as abnormal 
if one of the following were present: hypo- 
tonia, hypertonia, severe lethargy, sci- 
zures, or abnormal skull transillumina- 
tion. . mE 
, Other chart data collected included 
complications of pregnancy, size of infaat 
related to gestational age, Apgar score, 
presence of respiratory distress, apnea end 
hyperbilirubinemia, and rate of growth, 
Complieations of pregnancy, labor, and 
delivery included bleeding, rupture of 
membranes more than 24 hours, eclamp- 
sia/preeclampsia, breech presentation, fe- 
tal bradycardia (heart rate less than or 


-equal to 100), and meconium staining of 


amnictic fluid. Education of parents and 
socioeconomic status based on years of 
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education and oceupation of the head of the 
household were*determined.* 
The children were evaluated between the 
ages of 4 years 3 months and 5 years 6 
months by examiners who had no knowl- 
edge of perinatal histories. An extensive 
medical and developmental history and 
physical examination, including neurologi- 
cal assessment were performed. Measure- 
ments of weight, standing height, and 
occipitofrontal head circumference were 
plotted on standard growth charts.*’ 
Audiologic examinations were performed 
by one.of the authors (C.T.G.). Speech was 
assessed by the Denver Articulation 
Screening Examination, and if abnormal, 
was further evaluated by a speech patholo- 
gist. Visual acuity and muscle balance were 
also tested. The Goodenough-Harris draw- 
ing test was administered to all children 
and scored on the basis of 73 characteris- 
tics* by two independent observers. No 
correction for prematurity was made for 
analysis of growth or intelligence quotient. 
Significance of differences was evaluated 


using x? analysis, Fisher exact test, or | 


Student's ¢ test when appropriate. A P 
value of less than .05 was considered statis- 
tically significant. 


RESULTS 


Nineteen of the 106 infants (18%) 
whose head circumference was mea- 





Birth weight, g, mean + 1 SD 





Gestational age, wk, mean + 1:SD 
Small for gestational age 10 (53)* 12 (25) ` 2 (9) 2 (12) 1 (8) 26 (25) 
Transported 5 (26) ` 18 (38) 6 (27) 3 (18) 7 (54) 30 (29) 


12 (71) 7 8 (62) 


Male sex 10 (53) 16 (33) 14 (64) 49 (47) 
Labor and delivery complications ^ 12 (63) 33 (69) 18 (82), 8 (47) 11 (85) 70.(67) ` 
'5-min Apgar = 5 , 4/15 (27)* 2/37 (5) 3/19 (16) 0/16 1/10 (10) 









Abnormal neonatal neurological 
examination 


Acute respiratory distress ` 





« 10 (N = 19) 
1,484 +.287 
34.1 + 2.9 


2 (11)1 


sured at birth had measurements less 
than zhe tenth percentile; 48 (45%) had 
measurements between the 10th and 
25th percentile, 22 (21%) had measure- 
ments between the 26th and 59th 
percentile; and 17 (16%) had measure- 
ments greater than the 50th percen- 
tile. Thirteen of 118 infants (11%) had 
an abnormal neurological examina- 
tion during the newborn period. 
Table 2 relates newborn head 
circumference and neurological status 
to other perinatal data and to socioec- 
onomic status. The infants who were 
microcephalic had a somewhat lower 
mean birth weight that was secondary 
to the increased number of small- 


for-gestational-age infants (53%) in 
that group. There was an increased 
incidence of low Apgar score and a 
decreased incidence of aeute respira- 
tory distress in the microcephalic 
group. No other difference in labor, 
delivery, or neonatal complications 
was found to relate to neonatal head 
circumference. There was, however, a 
substantial association between small 
head circumference at birth, low 
socioeconomic status, less maternal 
education, and maternal age of 18 
years or less. ! E 
. No substantial differences in any 
perinatal factors were noted between 
infants with normal and abnormal 


` Table 1.—Survival and Follow-up as a Function of Birth Weight _ 


Birth Weight 


PT ig ee ee 


750-1,000 g 
Tota! liveborn 26 
Nursery survivors 6 (30%) 


1,001-1,250 g 1,251-1,500 g 1,501-2,000 g 


15 (5896) 


Total 
31. 
24 (7796) 


83 (83%) 128 (72%) 


Died after dis- 
charge 


0 "d 0 17 3 
up ; 6 12 . 23 77 118° > 
0 ) 


1(6%) ` 


- Lost to follow-up 





1 (4%) -5 (6% 7 (5926) 


*Sudden infant death syndrome at age 3 months. Streptococcal meningitis at age 6 months. 


TPlug3ed tracheostomy tube at age 3 months. 


Table 2.—Perinatal Data in Relation to Newborn Head Circumference and Neurological Status _ 


Head Circumference at Birth, Percentile (%) 


26-50 (N = 22) 
1,705 + 301 
33.0 + 2:8 


10-25 (N = 48) 
1,606 + 302 
33.3 + 2.7 

















11 (23) 6 (27) 


> 50 (N = 17) 
1,685 + 206 
32.7 + 2.9 






11 (65) 






. . Neonatal 
Neurological Examination 
———MMM MÀ - 
Abnormal Normal 
(N = 13) (N = 105) 

1,772 x 142 1,578 + 311 
33.5 + 2.2, 33.0 + 2.9 

















10785 (12) 










2 (18) i 36 (34) U 












Apnea 3 (16) 10(21) ^ 4(18)" 3 (18) . 2 (15) 21 (20) 
Weight loss > 1C% birth weight 4/16 (25) . 15/48 (31) 6/20 (30) 7/15 (47) 1/12 (8) 35/97 (36) 
Serum bilirubin level > 10 mg/dl 11 (58) 22 (46) 11 (50) i 9 (53) 8 (62) ` 50 (48) 
Serum bilirubin level > 10 mg/dl for 

> 3 days '  5(26) |. 11(23) l 10 (45) 5 (29) 6 (46) 28 (27) ` 
Social class s 

| +. Il, upper Ot . 5 (10) 5 (23) 7 (41) 0 18 (17) 

Ill, middle | 1 (5) 7 (15) 4 (18) 2 (12) 2 (15) 15 (14) 

IV + V, lower 18 (95) 36 (75) 13 (59) 8 (47) 11 (85) 72 (69) 
Maternal education l l s 

< 12 yr 12 (63)f 15 (31) 4 (18) 2/16 (12) 4 (31) - 33 (31) 

= 12 yr 7 (37) 33 (69) 18 (82) 14/16 (88) 9 (69) 72 (69) 







Maternal age x 18 yr 6 (32) 5 (10) 2 (9) 1 (6) 1 (8) 14: (13) 





*P < .05. 
TP < .01. 
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Table 3.—Follow-up Data in Relation to Newborn Head Circumference and Neurological Status  - 


EF . Neonatal 
Neurological Examination 
Head Circumference at Birth, Percentile (96) 
` Normal 
(N = 105) 


Abnormal 


« 10(N 219) 10-25(N=48) 26-50 (N :22) > 50(N = 17) (N = 13) 


Growth 
Height or weight « 5th percentile 


Head circumference « 2nd 
percentile 
Hearing-speech-vision 
Neurosensory hearing loss 
Defective articulation 


Refractive errors, = 20/70 one or 
. both eyes 


Neurological outcome 
Major abnormality 


Minor abnormality 
Normal 


5 (26)* 4 (8) 2(9) 1 (6) 4(81)f 8 (8) 


5 (26) 1:22) 4 (81)f 5 (5) 


18) 1 (8) 


. 1(8) 0 
4/12 (33) 10/96 (10) 


1(5) 2 0 0 
4/17 (24) 6/43 (14) 2/21 (9) 1/16 (6) 
1/18 (6) 3/47 (6) 0/20 3/17 (18) 4/11(9) — — 13/102 (13) 
1 (4) BE 3 (23) 3 (8) 

4 (18) 0 0 7(7) 


17 (77) 17 (100) 10 (77) 95 (90) 


2 (11)* 2 (4) 
3 (16)* 0 
14 (74) 46 (96) 


1 


intellectual outcome 
IQ score, mean + 1 SD 


Abnormal, IQ score = 70 
Borderline, IQ score 71-89 
Normal, IQ score = 90 © 


*P æ .05. 
TP « 01. 


neonatal neurological examinations 
(Table 2). 


Follow-up Data 


A summary of the observations 
made at 4 to 5 years of age in relation 
to neonatal head cireumference and 
neurological status is given in Ta- 
ble 3. 


Growth 


Growth failure as defined by height 
or weight less than the fifth percentile 
was present in 12 (10%) of the 118 
ehildren studied; three of these chil- 
dren were microcephalic at birth, two 
had an abnormal neurological exami- 
nation in the newborn period, and two 
had both abnormalities. Thus, abnor- 
malities in growth were statistically 
associated with both microcephaly at 
birth (P< .05) and an abnormal 
neurological examination in the new- 
born period (P < .01). Five of the 12 


children. with growth failure were 


small for gestational age, but four of 
these five infants who were small for 
gestational age were also microceph- 
alic. Microcephaly (head circumfer- 
ence less than the second percentile) 
at follow-up was also statistically 
associated with both microcephaly at 
birth and an abnormal neonatal neu- 
rological examination. No substantial 
relationship was observed between 
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82.8 + 15.2% 
5/17 (30)f 
8/17 (47)t 
4/17 (23)t 


91.7 : 18.3 
3/22 (13) 
7/22 (32) 

12/22 (55) 


91.9 x 14.4 
3/47 (6) 
20/47 (43) 
24/47 (51) 


height, weight, or head cireumference 
at follow-up and sex, birth weight, 
perinatal cemplications, or parental 
Leight. 


Hearing, Speech, Vision 


One child, who was microcephalic 
and had an abnormal neurological 
examination in the neonatal period, 
demonstrated a neurosensory hearing 
loss. Audiograms were normal in the 
remainder of the children. Defective 
artieulation was noted in 14 children. 
This occurred in four (24%) of the 
children who were microcephalic at 
birth and nine (11%) of those who 
were normocephalie at birth.. Further- 
more, poor speech oceurred in four 
(83%) of. tke children with abnormal 
neonatal neurological examinations 
and in ten (10%) of those with normal 
neurological examinations. The latter 
difference was statistically signifi- 
eant. There was no relationship 
between abnormal speech and sex, 
birth weight, intrauterine growth 
retardation, or complications of preg- 
nancy. 

No children had evidence of retro- 
lental fibroplasia. Refractive errors, 
identified in 14 children, were not 
moré prevalent in the newborn micro- 
cephalic cr neurologically | abnormal 
groups than in the remainder of the 
study population. 


100.6 + 14.4* 
1/17(6) . 
1/17 (6). 
15/17 (88 


92.2 + 16.4 
13/103 (13) 
33/103 (32) 
57/103 (55) 


86.7 + 9.6 
0/11 
7/11 (64) 
4/11 (36) . 





Neurological Function 


Assessment of neurological func- 
tion in these children at 4 to 5 years of 
age showed major abnormalities in 
five boys and one girl. Three of these 
children, two with spastic hemiplegiz 
and one with diplegia and hydroceph- 
alus, had shown evidence of neurologi- 
cal abnormality in the newborn peri- 
od, and two of these children, one with 
a seizure disorder and one with d:ple- 
gia and hydrocephalus, had small head 
measurements. Àn additional six boys 
and one girl had mild abnormalities, 
including five with hyperactivity an1 
two with poor motor coordination. In 
this group, three had been microcept - 
alie at birth but none had shown 
neurological abnormality in the early 
weeks of life. Major neurological 
abnormalities at follow-up were sta- 
tistieally associated with abnormal 
newborn neurological examinations 
(P « .01), and neurological abnorma i- 
ties of all types were statistically asso- 
ciated with microcephaly at birch 
(P< .05 [Table 3]). Additional sub- 
stantial associations were also noted 
between neurological abnormality aad 
male sex (P< .05), a five-minute 
Apgar score of 5 or less (P < .01) ana a 
serum bilirubin level greater than 10 
mg/dl for three or more dzys 
(P « .05), but not with birth weigat, 
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intrauterine. growth retardation, com- . | 


plications of pregnancy, or socioeco- ` 
nomic status. 
Intellectual Development 


As seen from Table 3, the mean IQ 
score of 83 for the children who were 


microcephalic at birth’was statistical- _ 
ly different from the mean of 92 for - 


children with head circumference 


. measuremerits between the 10th and; 


50th percentiles and the mean of 101 


for those with measurements greater . 


than the 50th percentile (P < .01).. 
Furthermore; five of the 17 (30%) 
infants with ‘microcephaly who were 
studied with the Draw-a-Man test had 
IQ scores in the abnormally low range, 
ie, 70 or less, compared with’ seven of 


` 86 (8%) infants with newborn head 


circumference greater than the tenth 


percentile (P <'.01). 


Although the mean IQ score of '8T 


' for children with an abnormal new- 


born neurological. examination was 


. somewhat lower than the mean score 


— 


o o- 
M 


of 92 for those without such a history, . 


no statistically significant relation- 
ship was found between IQ score and 


newborn nerological status (Ta- 


ble 3). . 
The correlations ee intelléc- 


~~ tual function and socioeconomic status 


and maternal education were highly 


substantial. Only one child from the , 


upper (I and IT) social classes had än 
IQ score of less than 90 compared with 
half the children from the lower social 
classes (IV and V [P < .01]). Similarly, 
significantly fewer children born of 
mothers with more than 12th-grade 
educations (33%) had IQ scores below 
90 than children born of mothers with 
less than a high school. education. M 6% 
[P < .01)}).: 


“COMMENT 


In this follow-up- study of low: birth 
weight infants, both microcephaly at 
birth and an ‘abnormal neurological 
examination in the neonatal period 
were .substantially associated with 
poor outcome.. One or both of these 


‘variables was found in 7/12 (58%) of 


the children with growth failure, 7/9 


(78%) of the children with microcepha- - 


ly, and in 5/6 (88%) of the children... 


' with major neurological. deficits at 4 


to 5 years of age. 


- 
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Head circumference at birth also 
correlated with later intellectual de- 
velopment. The mean. IQ: scores for 


children with neonatal head circum- : 


ferences less than the tenth percentile 
(83), between the 10th and 50th 
percentile. (92), and. greater than the 


50th percentile (101) were considera- 


bly different, 


Small head circumference at birth 


was associated with intrauterine 
growth retardation, low Apgar score, 
and poor socioeconomic status, all of 
whick are compounding factors in the 


_ determination of direct cause and 
effect relationships. The décreased. 


incidence of acute respiratory distress 
among infants with small: head cir- 


 eumferenee may be related to intra- 


uterine stress. Unfortunately, data on 
meastres of perinatal. asphyxia 
other than Apgar. score are not 'avail- 


. able. 

Follow-up ‘studies. of . small-for-: 
^ gestationalage infants have demon- 
strated conflicting results, in part due 


. to the heterogeneity of this group of 


. infants? Reported studies have not 


generzlly separated growth-retarded 


infants whose head growth was 


spared from infants who were small 


for gestational age and. who were 
mierocephalie at birth. In the present 


study, outcome of the 27 infants who 
were small for gestational age was 


related to head circumference at birth. 
Of the ten small- for-gestational-age 
‘infants who. were microcephalic at 


birth, four denionstrated growth fail- 
ure, tw» were microcephalic, and two 


had neurological abnormalities at fol- 


low-up. In contrast, of the. 17 small- 


-for-gestational-age infants with a 


normal head’ circumference’ at birth, 
the only abnormality at follow-up was 
growth failure in one-child. The mean 
IQ score ror the microcephalic infants 
who were small for gestational age 
was 83 compared with'95 in the small- 
for-gestar: jonal-age | infants with nor- 
mal head size at birth. 


The cause of microcephaly: in our: 
low birth weight infants is not known.. 


During she period of active cell divi- 
sion, the CNS is vulnerable to a-host of 


noxious stimuli. Malnutrition’ during ' 
_ early postnatal life i is well recognized - 
to interfere with brain cell division”? 
‘Such. alterations in cellular growth. 


' patterns are accurately reflected in 


head circumference measurements 


during the first year of life." Further-_ 


more, head cireumference at 1 year of 


age has been shown to correlate 
- substantially: with IQ score four or 
. more years later." Since the human 
-brain undergoes the most rapid rate 


of cell division before birth, factors 
that may inhibit such growth, such as 
maternal malnutrition, congenital vi- 
ral infections, or drug usage, may 
produce the most pronounced effect at 
that time. Studies are needed to deter- 
mine the precise factor or factors that. 
effect brain growth in utero so that 
this high-risk group of infants can be 


.more clearly defined. 


Nonproprelaty Name 
and Trademarks of Drug 


Ampicillin sodium—Alpen-N, 'Amcili-S, 
- Omnipen-N, Penbritin-S, Polycillin-N, 
MEDIEN 
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Spread of Haemophilus influenzae 


Secondary Illness in Household Contacts 
of Patients With H influenzae Meningitis 


Gregory A. Filice, MD; John S. Andrews, Jr, MD; Michael P. Hudgins, MD; David W. Fraser, MD 


e To determine the risk of severe 
secondary Illness in household contacts 
of patients with Haemophilus influenzae 
meningitis, telephone interviews were 
conducted with contacts of patients with 
reported cases. Four probable or proved 
secondary cases of severe disease were 
identified for a secondary attack rate of 
0.4%. The secondary attack rate for 
household contacts of patients 2 years of 
age and younger was 4.9%. Until safe, 
effective prophylactic measures become 
available, physicians should explain to 
parents that any person who becomes ill 
in the month after a household case of H 
influenzae meningitis should be brought 
to the attention of a physician for appro- 
priate evaluation and treatment. 

(Am J Dis Child 132:757-759, 1978) 


everal family contacts of persons 
S with Haemophilus influenzae dis- 
ease have been reported to have 
acquired secondary cases, but the 
risk of secondary cases was previously 


unknown. As with meningococcal dis- . 


ease, it has been shown that persons 
with close contact with a case of H 
tnfiuenzae meningitis are more likely 
to earry the bacteria than those with- 
out such contact.: To measure the risk 
of severe secondary disease and deter- 
mine whether prophylactic measures 
for household contacts would be indi- 
cated, we conducted telephone inter- 
views with contacts of patients with 
reported cases. 


METHODS 


Haemophilus influenzae meningitis is a 
reportable disease in Rhode Island and 
Minnesota. Since the late 1950s, a nurse 
epidemiologist from the Rhode Island 
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State Department of Health, Providence, 


has reviewed hospital records on most 
cases and kept records of names and 
addresses of the patients (index patients) 
and results of pertinent laboratory find- 
ings, including C3F analyses and blood and 
CSF eultures. 

Reports aled at the Minnesota Depart- 
mert of Health, Minneapolis, contain the 
names, addresses, ages, and diagnoses of 
the patients. Physicians have reported the 
evicence for the diagnoses for some cases, 
and the Divisior. of Medical Laboratories, 
Minneapolis, has conürmed isolates of H 
influenzae for others. 

For this study, illness in an index patient 
was considered H influenzae meningitis if 
H influenzae wes isolated from CSF or if 
puralence was demonstrated in the CSF or 
meninges and H infiuenzae was isolated 
from tissue or fluid that indicated the 
presence of systemic infection (blood, 
empyema fluid, joint fluid, etc). When it 
was unclear from health department 
records whether illness in an index patient 
in a contacted household met this defini- 
tion, we consulted hospital or autopsy 
records for confirmation. 

The household was defined as all persons 
who spent at least four hours a day in the 
index patient’s dwelling during the week 
before onset of his or her illness. Attempts 
were made to contact by telephone the 
hotseholds of index patients who had H 
influenzae meningitis reported between 
Jar. 1, 1960, ard Dec 31, 1975, and who 
resided in Rhode Island, or in Anoka, Dako- 
ta, Hennepin, Olmsted, or Ramsey coun- 
ties, Minnesota (five counties that include 
and surround Minneapolis, St Paul, and 
Rochester). 

The authors or health department epi- 
demiologists interviewed parents of the 
child index patients or other adults in the 
household at the time of the reported 
illness wko were judged to be reliable 
informants. Three index patients who had 
meningitis as adults were interviewed. We 
asked each informant for the following 
information: (1) age, sex, and relationship 
to the index patient of each person in the 
household; (2) what, if any, prophylactic 
medieation had been given to persons in 
the household; and (3) whether any persons 


nature of any such illness, and whether the 
person received medical attention and 
from whom. We investigated any illness 
suspected of having been caused by H 
influenzae by reviewing hospital records or 
interviewing the contact’s physician if the 
contact had not been hospitalized. 

Secondary illness that occurred in a 
household contact within three months 
after H influenzae meningitis in another 
household member was considered to have 
been caused by H influenzae if it was 
proved by culture; if the illness was typical 
of those caused by H influenzae (eg, 
meningitis, arthritis), Gram-negative bz- 
cilli were seen in an appropriate specimen, 
and no organism was isolated from 
cultures; of if the illness was one usually 
caused by H influenzae (eg, epiglottitis. 
facial cellulitis) and no organism wes 
isolated. 


RESULTS 


In the study period, 201 cases of iT 
influenzae meningitis in 200 house- 
holds were reported to the Rhoce 


- Island Department of Health, and 345 


cases in 342 households in the five 
named counties were reported to tke 
Minnesota Department of Health. We 
found telephone numbers for ard 
interviewed informants in 108 of the 
Rhode Island households and 139 of 
the Minnesota households. The other 
households could not be reached hy ` 
telephone; no one refused to be inter- 
viewed. i 
For 59 reported cases in the 
contacted households, the basis for 
diagnosis was unknown prior to the 
study; we determined that 37 met the 
stated criteria for H influenzae mz- 
ningitis, 18 did not, and records on 
four could not be located. Thus, 102 
contacted households in Rhode Island 
and 118 in Minnesota were included in 
the study. There were 925 contacts: 
living in the interviewed households 
at the time of illness in the index 
meningitis patients. In addition, ona 
index patient spent eight hours a day, 


in the househo.d had been ill during the sine en week, with her aunt’s 


three morths tefore or the three make 


after illness in the index patient, tli 
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Report of Cases in 
Household Contacts 

Four proved or probable secondary 
cases of H influenzae disease occurred 
in household contacts of persons with 
meningitis. A description of these 
illnesses and the primary cases in the 
households follows. 

HOUSEHOLD 1.— À 36-month-old girl 
became ill with a sore throat, stuffy 
nose, nausea, and vomiting. The next 
day her parents noticed that she was 
unsteady on her feet and irritable, 
shook when touched, and erawled with 
her neck extended. On the third day, 
while she became increasingly lethar- 
gic, her 24-month-old sister became ill 
with nausea, anorexia, crying, and 
intermittent lethargy. The two girls 
were taken to & hospital late the third 
day and both were found to have 
meningitis with H influenzae type b 
isolated from CSF. | 

HOvuSEHOLD 2.—A 17-month-old boy 
became ill and was hospitalized two 
days later with culture-proved H 
influenzae meningitis, type unknown. 
His 3-month-old sister began having 
symptoms of meningitis two or three 
days after his onset and was hospital- 
ized four days later. Gram-negative 
rods were seen in her CSF, but H 
influenzae was not isolated. Records 
of other CSF findings have been 
lost. 

HOUSEHOLD 3.—A 19-month-old boy 
became ill on Dee 14, 1974, and was 
admitted one day later with meningi- 
tis. His CSF contained 10 mg/dl of 
glucose; 328 mg/dl of protein; WBCs, 
1,706/eu mm, all granulocytes; and 
pleomorphic, skinny Gram-negative 
rods. H influenzae, type unknown, 
was recovered from his blood. 

His twin brother had had bilateral 
subdural hematomas at birth, with 
resultant hydrocephalus. Chronic 
drainage was maintained with a 
ventriculoperitoneal shunt and he had 
been free of other severe illnesses. On 


Dec 7, he had fever and. vomiting, 
which was treated with tetracycline 
and acetaminophen for three days, 
and his symptoms cleared in that 
time. On Dec 22, the child again had 
vomiting and fever. One day later, he 
was admitted to a hospital. His CSF 
contained 2,565 WBCs per eubic milli- 
meter, of which 99% were granulo- 
cytes. The CSF also contained Gram- 
negative rods. No organisms were 
recovered from cultures of CSF or 
blood. He was treated with penicillin 
and chloramphenicol and was dis- 
charged improved on Jan 8, 1975. 

On Jan 10, he had recurrence of 
vom:ting and fever. The next day he 
was readmitted, and again, the CSF 
contained Gram-negative rods, but 
Staphylococcus epidermidis was iso- 
lated. He was treated with chloram- 
phericol, ampicillin sodium, and meth- 
icillia sodium and was discharged on 
Feb 21. On Feb 25, he was readmitted 
with symptoms and signs of meningi- 


tis, end Escherichia, coli was isloated 


from the CSF. He was treated with 
several antibiotics and discharged on 
May 8. 

Or. June 2, he was readmitted with 
signs and symptoms of meningitis. 
Bacillus sp was isolated from CSF, 
and he was treated with chloramphen- 
icol and gentamicin sulfate. He had 
not kad a recurrence one year later. 

HOUSEHOLD 4.—A 44-year-old boy 
had an upper respiratory illness 
beginning on Nov 18. On Nov 22, he 
had .ow-grade fever. On Nov 24, he 
was admitted to a hospital with 
meningitis, and H influenzae, type 
unknown, was isolated from his CSF. 

His 5-month-old brother became 
febrile and irritable on Nov 25 and 
was admitted to the hospital. His 
temperature was 38.9 °C, and his left 
eyelid was swollen and inflamed. The 
CSF contained 72 mg/dl glucose, 24 
mg/cl protein, and 10 WBCs per cubic 
millimeter, all granulocytes. No orga- 


Risk of Secondary Disease in Household Contacts of Patients With 
Haemophilus influenzae Meningitis, Minnesote and Rhode Island, 1960-1975 


Age of 


Contacts No. at Risk No. Ill 


95% Binomial Confidence 


% Risk Limits of Percent Risk 


0-5 mo 10 20.0 2.5-55 


| 


All ages 929 
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nisms were isolated from cultures of 
the left eye, blood, or CSF. He was 
treated with ampicillin for ten days 
and his condition quickly improved. 
During his course of antibiotic thera- 
py, an epidermal cyst was removed 
from the left eyebrow. It did not have 
signs of inflammation and its rela- 
tionship to the cellulitis was un- 
known. 

Second cases of culture-proved H 
influenzae disease occurred in two 
other households in this study. In 
household 5, an 8-month-old boy had H 
influenzae meningitis 34% weeks after 
his 35-month-old sister had H influen- 
zae pneumonia, documented by blood 
culture. This second case did not 
follow contact with a case of meningi- 
tis. In the other household, a 48- 
month-old girl struck her head and, 
later that day, had H influenzae 
meningitis. Her sister, born 4% 
months later, had H influenzae men- 
ingitis at age 24 days. The relation- 
ship between these two cases is doubt- 
ful because of the long interval 
between them. 

.]f the first four aforementioned 
instances represent secondary illness 
caused by H influenzae, the overall 
secondary attack rate was 0.496 (9596 
binomial confidence limits on the 
mean: 0.12% to 1.11% [Table 1]). The 
risk for children was higher: two of 


the ten children younger than six 


months old became ill, óne of the 28 
children between ages six and 23 
months became ill, and one child, aged 
24 months, out of the 43 children two 
years old became ill. The risk of illness 
for children two years old or younger 
was 4.9%. 

One hundred sixty-three of the 929 
family members received antibiotic or 
sulfonamide prophylaxis or were re- 
ceiving these drugs for other reasons. 
Most could not remember the name of 
the medication. All secondary cases 
occurred in persons who had not 
received prophylaxis, but the rates for 
those who did and did not were not 
significantly different (P = .9, Fish- 
er’s two-tailed exact test). 


X COMMENT 


Four cases in this study seem to 
represent serious H influenzae dis- 
ease secondary to H influenzae men- 
ingitis in a household contact. Only 
one of the secondary cases was proved 
by culture, but all four are consistent 
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. with H influénzae disease’ clinically 
and epidemiologieally. The temporal 
clustering is particularly striking; all 
four cases occurred in the first eight 
days rather than throughout the three 
months after onsets in their contacts. 
It is possible that the three cases not 
proved by culture were caused by 
other agents, but that seems unlikely 
because it would imply that the risk of 
other severe disease in an eight-day 
period in children two years old or 
younger was extraordinarily high 
(3/81 or 3.7%). 

Fifty-five percent of households 
with reported cases could not be 
contacted because current telephone 
numbers could not be obtained. Cases 
had occurred as much 'as 16 years 
before. the study, mostly in young 
families and many had since moved. 
Households with secondary cases did 

. not seem more or less likely to cooper- 
ate once they were contacted as there 
were no refusals. Completeness of 
reporting in Rhode Island during part 
of the study period was found to be 
97.5%; it was unknown in Minneso- 
ta. . . 1 
The risk of secondary disease sug- 
gested by this study is similar to the 
0.4% risk found in untreated house- 
hold contacts of patients-with menin- 
gococcal disease in endemic circum- 
stances. All secondary cases in this 
study and in the literature occurred in 
the month after meningitis in the 

first member of the household.* 7. 

The risk of serious illness for persons 


in this study was 1,200 to 2,000 times : 


the monthly risk found in several 
general populations’**; the risk for 
children younger than four years old 
was 600 to 1,000 times the monthly 
risk for children of this age in general 
populations.**:*° The study does not 
measure the risk of secondary diseasé 
for household contacts of persons with 
H influenzae illnesses other than 
meningitis, but the events in house- 
hold 5 indicate some risk of secondary 
disease for contacts of persons with H 
influenzae pneumonia. 

The exact risk for secondary cases 
cannot be calculated because of the 
small numbers involved and because 
of uncertainties about whether all 
four secondary cases were caused by 
H influenzae. Additional studies are 


needed to permit a precise estimate of — 


the risk, but this study provides 
strong evidence that the risk is high 
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; -enough to warrant attempts to pre-. 
.. vent’ secondary . disease. The pattern 


of spread of H influenzae through 


households is not known, and methods 
of preventing secondary illness have 


not been developed. The: effects of 
several antibiotics on H influenzae i in 
22-27 and the ` 
penetration of some antibioties into 


‘tears and saliva has been measured.” . 


Uncontrolled studies have suggested 
that sulfamethoxazoletrimethoprim™ 


-and-ampicillin sodium® may be useful, 


but controlled trials are necessary for 
confirmation. 

. Until methods of prevention have 
been developed, physicians - should 
explain tc parents that any person 


: who becomes ill in the month after a 


household case of H influenzae menin- 
gitis has occurred should be brought to 
the attention of a physician for appro- 


priate evaluation and., treatment. 
. Whether surveillance or preventive 


measures would be worthwhile after 
other Severe illnesses with H influen- 
zae is not known; but we know of no 
reason to believe that the secondary 
attack rate after other type b infec- 
tions differs from that. associated 
with meningitis. 

Celia Boosalis, Gail. Fahrman, Chris Sandvik, 
Dawn Simonson, and Ann Werhan, RN , provided 
assistance. 
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Erythroid Aplasia 


in J uvenile Rheumatoid Arthritis 


Ronald N. Rubin, MD; Brian K. Walker, MD; Samir K. Eallas, MD; Susan F. Travis, MD 


€ A 9-year old girl had clinical manifes- 


tations of juvenile rheumatoid arthritis ` 


. that were further complicated by severe 


‘ anemia. Subsequent studies showed the 
anemia to be due to erythroid aplasia. 


Hematologic remission was induced with 
prednisone, 60 mg/day. 
(Am J Dis Child 132:760-762, 1978) 


dq rheumatoid arthritis (JRA): 


is frequently associdted with a 
moderate normocytic, normochromic 
anemia. The -major cause in most 
instances is the anemia of chronic 


inflammatory disease, but gastroin-: 


testinal blood loss that is due to sali- 


cylate therapy may contribute as well. : 


We recently observed a patient with 
JRA and erythroid aplasia, as mani- 
fested by reticuloeytopenia, absence 
of erythroblasts in the bone marrow, 
and normal peripheral and marrow 
myeloid and platelet elements. To our 


knowledge, this association has not' 


previously been reported. 


REPORT OF A CASE 


A 9-year-old girl was admitted to 
Thomas Jefferson University Hospital, 


` From The Cardeza Foundation for Hemato- 


logie Research, Hematology Division, Depart- 


ment of Medicine (Drs Rubin, Walker, Dallas, . 


and Travis) and the Department of Pediatries 
(Dr Travis), Thomas Jefferson University Hospi- 
-tal, Philadelphia. 


Reprint requests to Tke Cardeza Foundation 


for Hematologic Research, Thomas Jefferson 
University Hospital, Philadelphia, PA 19107 (Dr 
Walker). 
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Philadelpkia, in December 1975 for evalua- 
tion of fever and skin rash of four weeks' 
duration. Before the present iliness, the 


patient had been in good health, and there. 


was no history of recent exposure to infec- 
tious diseases, Immunizations, or drugs. At 
the time cf admission, the patient denied 
having congh, sore throat, neck stiffness, 
arthralgias, abdominal pain, dysuria, or 
diarrhea. Physical examination disclosed 
an acutely ill-appearing young girl with a 


temperature of 40 °C and a pulse rate of: 


t 
i 


150 beats per minute and regular. There 
was a patchy, nonpruritic macular eruption 
on the arms, legs, face, and chest. The 
spleen was palpable 2 cm below. the left 
costal margin. There was no adenopathy 
and no hepatomegaly, and the remainder 
of the physical examination showed no 
abncrmalities, 3 

Initial laboratory studies disclosed the 
following values: hemoglobin, 10.8 g/dl; 
hematocrit, 33.4%; mean corpuscular vol- 
ume (MCV), 85 cuu; mean corpuscular 
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Course of blood hemoglobin level and reticulocyte count, together with medication 
given, and values for serum iron (Fe) and total iron-binding capacity (TIBC). 
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hemoglobin count, 3295; WBC, 20, 900/eu 
mm, with 88% neutrophils and 12% lympho- 
cytes. Peripheral smear revealed a normal 
platelet estimation, normal erythrocyte 
morphology, and no atypical lymphocytes. 
Chest roentgenogram, urinalysis, and. lum- 
bar puncture showed normal. findings. 
Cultures of urine, blood, and CSF were 
negative. Throat and stool culture yielded 
normal flora. Results of' monospot ` test 
weré negative, and heterophil, antibody 
determination was normal. Antistreptoly- 
sin O titer was less than 200. . 

. The hospital course was characterized by 
evening spiking temperatures. of 40 °C, 
"with wide diurnal variation to normal, or 
subnormal levels. The evanescent skin rash 
persisted and was most evident during the 
evening pyrexic episodes. On the: 11th 
hospital day, arthralgia of the right wrist 
developed, followed by painless . synovial 
effusions of both knees.. Arthrocentesis 
disclosed. joint fluid with poor viscosity, 
poor mucin ¢lot, and WBC count of 45,700/ 
cu. mm, with 97% neutrophils, Gram’ : stain 
and eulture of the joint fluid were negà- 
tive. Joint roentgenograms were normal. 
Striking neutrophilic leukocytosis per- 
sisted.. Erythrocyte sedimentation rate 


(W introbe)' was 63 mm/hr. Antinuclear ' 


antibody and rheumatoid factor were 
negative. Complement levels were nor- 
mal. 

The combination of high intermittent 
fevers, evanescent skin rash accompanying 
the temperature elevations, arthritis with 
Pkocvtesis of the joint fluid, and persistent 


-i peripheral leukocytosis strongly suggested 
the diagnosis of the systemic onset variant | 
of JRA. Aspirin therapy was initiated and — 


the dosage increased to 100 mg/kg/day. 
Slight clinical improvement occurred, but 
high fever and leukocytosis continued. 
On the 14th’ hospital day, a decrease in 
" hemoglobin level to 8.5 g/dl was noted. 
Results of a peripheral $mear and RBC 
indexes were ünremarkable. Reticulocyte 
count was .1%; serum iron level, 68. g/dl; 
Ps iron-binding ‘capacity, 297 pg/dl. 
Serum folate and vitamin B,, levels were 
normal. Results of direct and indirect anti- 
globulin tests were negative. Bone marrow 
aspiration showed virtually absent .ery- 
throid precursors, with normal myeloid and 
megakaryocytic elements.. Reticuloendo- 
thelial iron stores were decreased but pres- 
ent. Hemoglobin electrophoresis disclosed 
primarily hemoglobin A with 2.8% hemo- 
globin A., and less than 295 hemoglobin F. 
Repeated stool samples were persistently 
negative for blood. Serum erythropoietin 
titer was elevated to 150 mU/ml. — 
By the 17th hospital day, reticulocytes 
were absent and the hemoglobin level had 
decreased to 6.9 g/dl. The combination of 


f 
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reticulocyčopenia and absent. marrów 
erythroblasts in the face of normal myeloid 


and platelet elements ' suggested pure 


erythroid aplasia. Aspirin therapy was 
discontinued and a regimen of prednisone, 
60 mg/day, was initiated. Prompt Gefer- 
vescencé and substantial clinical i improve- 
ment occurred. A reticulocyte count of 10% 
developed six ‘days after ‘prednisone: thera- 
py was started, and the hemoglobin level 


inereased io 9.8 g/dl. The patient was 


discharged on the 26th hospital day,, with 


complete resolution of fever, rash, and” 


arthritis (Figure). ’ 

‘Therapy ‘with prednisone, 60 mg/day, 
was continued on an outpatient basis; with 
a tapering dose beginning two weeks after 
the time of hospital discharge. Four weeks 
after- discharge, the hemoglobin ' level 


remained at approximately 9.0 g/dl. Re- 


peated measurement of. serum, iron level 
was .37 pg /dl, and iron-binding capacity 
was 520 ug/dl. Ferrous sulfate was added 
because of the development of ‘overt iron 
deficiency, and the. ‘hemoglobin level 


increased tó 11.2 g/dl. Subsequently, all 
medications were discontinued with com- 


plete resolution of symptoms and mainte- 
nance of normal hemoglobin levels. The 
patient remained asymptomatic during a 
six-month follow-up. period. - 


COMMENT 


This patient experienced a pro- 


longed illness of six weeks’ duration, 
characterized by daily spiking tem- 
peratures of 39 °C to 40 9C, with 


intermittent afebrile périods. An eva- 


nescent - nonpruritie skin rash wás 
prominent during the episodes of high 
fever. Subsequently, arthralgias’ de- 


- veloped, and then; frank arthritis with 


infammatory joint effusions consis- 
tert with the diagnosis of rheumatoid 


arthritis. Striking néutrophilic leüko- 
cytosis "was present throughout: the | 


illness. This constellation of findings 
in.a child strongly suggésts the diag- 
nosis of the systemic onset form of 
JRA? Although several authors re- 


quire the duration of disease to be at . 


least three months before a definite 
diagnosis of J RA can be made, 
others consider the diagnosis ‘of. the 
systemit onset variant of J RA after 
only two to three weeks. 5.6 ' 
During the course of the illness, 
prcgressive normocytie anemia with 
reticulocytopenia developed. Marrow 
aspiration showed normal myeloid 
and megakaryocytic elements but a 
complete absence of erythroid pres 


— 


ES 
sors. Erythrokinetic - - studies were 
planned, but because of the chilc’s 
toxic state, they could not be com- 
pleted. The erythropoietin titer, gl- 
though moderately elevated, did not 
achieve the high level characteristical- 
ly associated with pure RBC aplasia.’ 
Several factors may. have contributed 
to the suppression of erythropoietin in 
this case. Patients with rheumatoid 
arthritis:and anemia have been found 


to have erythropoietin titers inappro- 


priately low for the degree of anemiz, 
although the pathogenesis of. this 
abnormality has not been explained.* 
Alternatively, certain patients with 
erythroblastopenia and low erythro- 
poietin titers have shown a blockirg 
factor to. erythropoietin i in their plas- 
mas.” A diagnosis of pure erythroid 
aplasia was màde, and prednisone 
was administered i in high doses. Rapid 


_ clinical improvement followed, with a 


return of réticulocytes and an inereasé 
n the hemoglobin concentration. 
Erythroid aplasia is an uncómmon 
disorder characterized by tlie ábsenee 
of normoblastie proliferation in zn 
otherwise normal marrow Aspirate 


. and: consequent reticulocytopenia in 


the peripheral blood. The syndrome 
appears; to.be primary, or idiopathic, 
in nearly 50% of the reported cases." 
Although no specific association has 
been identified,, many of. these pa- 
tients. have assorted immunologic ab- 
normalities, such as antinuclear anti- 
bodies, ‘autoimmune hemolytic ane- 
mia, h ypogammaglobulinemia, or.cu- 
taneous anergy." ' Furthermore, 
Krantz et al? have recently identified 
an IgG immunoglobulin i in the serums.. 
of these patients that is cytotoxic to 
cültured marrow erythroblasts. Re- 
missions have been achieved in sev- 
eral of these patients after treatment 
with i immunosuppressive agents such 
as prednisone or cyclophosphamide, 
supporting the probable immunolog'c 
basis .for this disorder - in selected 
cases. : 

- Wranne? has described a similar 
disorder, limited to children, of tran- 
sient. erythroblastopenia without a 
specific etiology. These patients had a 
brief illness.and achieved spontaneous 
or steroid-induced remissions without 
long-term sequelae. The patient we 
describe PAPERS a prolonged ill- 
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ness consistent with JRA and subse- 
quently, erythroid aplasia developed. 
The presence of this primary disorder 
militates against the syndrome of 
idiopathie transient erythroblastope- 
nia as described by Wranne. 
Congenital hypoplastic anemia, a 
syndrome of erythroid aplasia during 
early infancy, would be unlikely in our 
patient because of her age (9 years) 
and. her prior normal ‘hematologic 
status. Furthermore, the normal MCV 
and hemoglobin F level in our patient 
ruled out this diagnosis.'* The anemia 
of chronic disease was also considered 
in our patient. However, this anemia 
is characterized by moderate anemia 
with hematocrit levels between 30% 
and 40%, essentially normal-ap- 
pearing bone. marrows, and normal 
absolute reticulocyte counts in con- 
trast with the more severe anemia, 
the striking scarcity of reticulocytes, 
and the total absence of marrow 
normoblasts found in our patient. 
The remaining group of patients 
with erythroid aplasia have a specific 
associated or underlying disease, the 
most common of which is thymoma." 
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The collagen vascular diseases, such as 
lupus erythematosus and other disor- 
ders of suspected autoimmune etiolo- 
gy, are occasionally associated with 
erythroid aplasia.'* Infectious pro- 
cesses, including hepatitis, mononu- 
cleosis, and viral syndromes, have 
rarely been implicated in the etiology 
of this disorder.^ In the case pre- 
sented here, none of these previously 
identified possible causes were seen. 
Ervthroid aplasia has occasionally 
been reported in association with 
speci-ic drug therapy, including aspi- 
rin, a drug administered to this 
patien: before the onset of her illness. 
However, in all of the reported cases 
involving salieylates, multiple drugs 


' were administered before the onset of 


the RBC aplasia." Review of this 
patient's clinical course showed that 
manifestations of aplasia were pres- 
ent before the short course of aspirin 
therapy. In fact, the bone marrow 
aspiration that showed erythroid apla- 
sia was performed less than 48 hours 
after the aspirin therapy was ini- 
tiated. It therefore seems unlikely 
that the erythroid aplasia was drug 
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apy. Thus, supplemental iron was 
added. 


CONCLUSION 


Erythroid aplasia developed in a 
patient with JRA during the course of 
her illness. Differentiation between 
RBC aplasia and other causes of 
anemia in JRA requires accurate re- 
ticulocyte determinations and bone 
marrow examination. Complete re- 
mission followed prednisone therapy. 
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An Unusual Presentation of Childhood Acute Lymphocytic Leukemia 


Pedro À. de Alarcon, MD; Merrill L. Miller, MD; Marie J. Stuart, MB, BS 


* A 3-year-old girl had pancytopenia 
and bone marrow erythroid hypoplasia. 
The pancytopenia resolved without thera- 
py, but the erythroid hypoplasia persisted 
for four months in spite of a five-week 
course of corticosteroid therapy. She 
responded briefly when androgens were 
added to the corticosteroid regimen, but 
within three weeks of stopping therapy 
she developed acute lymphocytic leuke- 
mia. The differential diagnosis of RBC 
aplasia in childhood is discussed. To our 
knowledge, this is the first case reported 
with erythroid hypoplasia asa prodrome 
of acute lymphocytic leukemia of child- 
hood. | 

(Am J Dis Child 132:763-764, 1978) 


A lymphocytic leukemia of 
childhood presenting as aplastic 
anemia with a rapid response to corti- 
costeroid therapy was described in six 
children by Melhorn et al: One fur- 
ther case has been reported recently.” 
Our report describes’ a patient with 
the unusual prodrome of RBC hypo- 
plasia that characterized her illness 
four months prior to the development 
of acute lymphocytic leukemia. 


REPORT OF A CASE 


A previously healthy 3-year-old girl came 
to our medical center with a two-week 
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history of irritability, anorexia, and fever, 
and a one-day history of left arm and left 
leg pain. There was no history of drug 
ingestion, exposure to toxins, or radiation. 
There was no family history of hematologic 
dyscrasias, and no maternal history of 
exposure to radiation or roentgenograms 
during pregnzncy. Temperature was 38 °C; 
pulse, 154 ‘beets per minute; respirations, 
54/min. Pertinent physical findings in- 
cluded a grade 3/6 systolic hemic murmur. 
There was no lymphadenopathy or hepa- 
tesplenomegaly. No skeletal abnormalities 
were present. Àn area of cellulitis just 
proximal to her left ankle was present; 
Laboratory studies demonstrated severe 
anemia and neutropenia with moderate 
thrombocytopenia (Table). Multiple bone 
marrow aspiration and bone marrow biop- 
sy specimen showed a hypocellular marrow 
with erythroid aplasia, and erythroid- 
myeloid ratio of less than 1:500 with 0.8% 
blast cells, 1.1% oromyelocytes, 3.2% myelo- 
cytes, 40.7% metamyelocytes, bands cells, 
and neutrophils, plasmacytosis, and a rela- 
tive increase in mature lymphocytes 
(54.4%) without evidence of dyserythro- 
poiesis. Megakaryocytes appeared to be 
normal in number. The fetal hemoglobin 


value was 0.4%; Coombs’ test, antinuclear' 


antibody, and suerose hemolysis test were 
normal Serum vitamin B, and folate 
levels were normal; serum bilirubin level 
was 0.5 mg/dl. Karyotype was 46,XX with 
no abnormalities noted, when done both in 
bone marrow and peripheral blood. Urine 
analysis was negative for hemoglobin and 
hemcsiderin. Red blood cell enzyme assays 
included low to low normal activities of 
aldolase (patient, 3.40; normal, 3.22 + 49 
IU/g of hemoglobin phosphofructokinase 
(patient, 8.80; normal, 12.6 + 1.66 IU/g of 
hemoglobin, and hexokinase (patient, 0.22; 


normal, 0.66 + 0.27 IU/g of hemoglobin. 
Glutathione peroxidase did not differ from 
control levels (patient, 18.5; control, 12.5 
IU/g of hemoglobin}. Red blood cell 2,3- 
diphosphoglycerate level was normal (pa- 
tient, 4.9; normal, 3.6-5.8 umole/m of 
RBCs). Chest and skeletal roentgenograms 
and bone scan were normal. 

Material aspirated from the area of 
cellulitis grew Staphylococcus aureus, and 
treatment was instituted with a ten-day 
course of nafcillin and gentamicin. The 
patient was transfused with leukocyte- 
poor RBCs. On the fourth hospital day her 
platelet count rose to 162 x 10°/ul and 
remained normal thereafter. Repeated 
bone marrow aspirate and biopsy specimen 
on day 14 showed improved cellularity with 
normal number of myeloid precursors and 
megakaryocytes but persistent erythroid 
hypoplasia. 

By the 28th day, the peripheral neutro- 
phil count had risen to greater than 1,500/ 
ul. However, severe anemia persisted ard 
bone marrow examination continued to 
show erythroid hypoplasia in the presence 
of normal myeloid elements and mega- 
karyocytes. The diagnosis cf RBC aplasia 
was made and prednisone therapy was 
started, 40 mg/sq m/day. However, th2 
hemoglobin level continued to drop, requir- 
ing further RBC transfusions (Table). 
After five weeks of prednisone therapy. 
androgen therapy (oxymetholone, 2 mg; 
kg/day) was added. Within three weeks, 
the patient experienced retieulocytosis and 
a rise in hemoglobin level (Table). In the 
14th week of illness, the doses of androgen 
and corticosteroid were gradually reduced 
over a four-week period. Six weeks later, 
and two weeks after stopping all therapy, 
the patient’s hemoglobin level decreased 
and she developed neutropenia (Table). 
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*Prednisone therapy begun. 
fAndrogen therapy begun. 
fPosttransfusion value. 


Bone marrow examination showed a 
hypercellular specimen with 91% lympho- 
blasts with large PAS-positive granules 
and negative myeloperoxidase and Sudan 
black B stains. T- and B-cell typing 
disclosed 90% null cells. The diagnosis of 
acute lymphatic leckemia was made and 
therapy instituted with standard chemo- 
therapy. ` LU 
Remission was maintained for 1l 
months when neutropenia developed and 
bone marrow examination demonstrated 
49% lymphoblasts. A second remission was 
induced with vincristine sulfate, predni- 
sone, l-asparaginase, and doxorubicin hy- 
drochloride. This remission lasted ‘four 
months, but the patient relapsed and has 
now ‘only achieved partial] remission witk 
doxorubicin therapy. m 


COMMENT 


This patient had pancytopenia asso- 
ciated with infection that progressed 
to erythroid hypoplasia four months 
‘before acute lymphocytic leukemia 

developed. a 

Red blood cell aplasia is a-distiriet 
hematologic entity characterized by 
anemia and reticulocytopenia, with 
bone marrow erythroid ‘aplasia or 
hypoplasia in the presence of normal 
myeloid. and .megakaryocytic ele- 
ments. The differential diagnosis of 


this entity includes congenital hypo- - 


plastic anemia (Diamond-Blackfan 
syndrome), transient erythroblastope- 
nia of childhood, and acquired pure 
RBC aplasia. Wang and Mentzer? 
found several clinical and laboratory 
variables helpful in -differentiating 
congenital ‘hypoplastic anemia from 
transient erythroblastopenia of child- 
hood: Acute onset of illness, normal 
fetal hemoglobin value, a normal 
mean corpuscular volume (MCV), and 


764 Am J Dis Child—Vol 132, Aug 1978 
. @ f : 





1.83-7.25 


. 
i 
TE 
- x * 
> 


Hemato ogic Changes During Illness 


` i Normal 


Range 4/2/76 4/29/76* §/20/76 '6/3/751 6/24/76 7/8/76 8/19/76 
Hemoglobin, gm/dl . 4.1 (9.0) $ l l 7.8 








0.4 


. 150-450 87 756 . - 645 


low to low normal levels of the RBC 
enzymes lactic dehydrogenase, glycer- 
aldehyde 3-phosphaté dehydrogenase, 
aldolase, phosphofructokinase, trans- 
aminases, and glutathione peroxidase 


charactarized transient erythroblasto- 


penia of childhood. 

Acquired pure RBC aplasia has 
been associated with thymoma, hypo- 
gammzglobulinemia, paraproteins, 
antinuclear antibodies, solid tumors, 
hemolytic anemia, toxins, drugs, in- 
fectior, malnutrition, and leukemia 
during ‘maintenance chemotherapy.** 
[t-is mainly a disease of late childhood 
and zdulthood. In addition, there 
have béen’ several well-documented 
cases 0? leukemia developing in adult 
patients with acquired pure RBC apla- 
sia.* The leukemia is-usually of the 
acute myelocytic variety, although 
patients with chronic ` myelocytic,’ 
monceytie and chronic lymphocytic 
leukemia? have been described. Re- 
cently. a patient developihg' acute 
lymphocytic leukemia in the course of 
therapy for congenital hypoplastic 


. anemia had been described.” . 


Our patient. had pancytopenia and 
infection. Within’ a few days, the 
myelocytic and thrombocytic elements 
resolved. Fetal hemoglobin value, 
MCV, serum folate level, and vitamin 


B,, concentration were normal. Red - 


blood cell enzymes were consistent 
wita transient erythroblastopenia of 
chiklhood? Her anemia persisted for 
three months despite a five-week 
course of corticosteroid therapy. Ther- 
apy with oxymetholone and cortico- 
steroids caused a brief response, but 
this was soon followed by the leukemic 
phase of her disease. Of note is that 


725 768 675 468 
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immediately prior to the development 
of the leukemic phase of the illness, 
an increase in MCV was noted that 
could not be explained on the basis of 
concomitant  retieulocytosis alone. . 
This finding is not uncommon in the 
preleukemie phase of adult myeloge- 
nous leukemia." To our knowledge, 
this is the first patient reported who 
has developed childhood acute lympho- 
cytic leukemia following a prodroine 
of RBC hypoplasia. 


James A. Stockman III, MD, helped prepare 
this article. l . 
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Aseptic Necrosis 


After Renal Transplantation in Children 


Christel H. Uittenbogaart, MD; Alvin S. Isaacson, MD; Philip Stanley, MD; 
Alfred J. Pennisi, MD; Mohammad H. Malekzadeh, MD; Robert B. Ettenger, MD; Richard N. Fine, MD 


€ Aseptic necrosis developed in 11 
(6%) of 171 recipients of renal allografts 
who underwent transplant operations at 
Childrens Hospital of Los Angeles be- 
tween February 1967 and August 1977. 
Pain was the predominant presenting 
symptom and preceded roentgenographic 
evidence of aseptic necrosis by as long as 
seven months. Initial symptoms occurred 
two months to four years posttransplant. 

Limited weight bearing and reduction in 
the dosage of prednisone failed to prevent 
the progressive destruction of five femoral 
heads in three patients. Hip replacement 
led to an amelioration of the symptoms 
and a resumption of normal activity in 
each patient. Two patients with involve- 
ment of multiple osseous structures have 
persistent knee and elbow joint pain and 
effusions, and one of them has required 
prosthetic replacement of the proximal 
humerus. No therapy was required for 
patients with aseptic necrosis of single 
bones of the hand and foot. 

There was no statistically significant 
difference in the total steroid dose 
received during the first posttransplant 
year between patients in whom aseptic 
necrosis developed, and those in whom it 
did not develop. 

(Am J Dis Child 132:765-767, 1978) 


septic necrosis occurs in patients 
receiving corticosteroids for var- 

ious disease states and in recipients of 
renal allografts. In the latter patients, 
corticosteroid therapy as well as 
preexisting renal osteodystrophy,” 
hypercalcemia,’ and hypophosphate- 
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mia' have been implicated etiological- 
ly. 

In adult recipients of allografts the 
incidence of aseptic necrosis has 
varied between 4% and 3795. 
There is no previous report that gives 
details of aseptic necrosis in pediatric 
recipients of renal allografts. Howev- 
er, in the previous reports concerning 
renal transplantation in children," 
aseptic necrosis has been mentioned 
as a complication with an incidence of 
0% to 9%. 

This report relates our experience 
with aseptic necrosis in 171 pediatric 
recipients of allografts in whom 
transplantation took place at Chil- 
drens Hospital of Los Angeles. 


MATERIALS AND METHODS 


Between February 1967 and August 
1977, 171 children with end-stage renal 
disease received 227 renal allografts from 
42 live-related donors, four live-unrelated 
donors, and 181 cadaver donors. All of the 
live-related donors and the live-unrelated 
donor grafts were first transplants, where- 
as 120 of the cadaver donor grafts were 
first transplants, 47 grafts were second, 11 
grafts were third, and three grafts were 
fourth. 

Immunosuppressive therapy consisted of 
azathioprine and prednisone as previously 
described. Antithymocyte globulin was 
used since August 1976, in 13 patients 
receiving a cadaveric renal allograft in a 
randomized trial. No patient underwent 
thymectomy and only one patient under- 
went splenectomy prior to a second trans- 
plant. Graft rejection was initially treated 
by increasing the oral dose of prednisone; 
since 1971, it was treated by intravenous 
methylprednisolone therapy (30 mg/kg/ 
day for three days). 

A serial roentgenographic evaluation of 
osseous structures (hands, hips, and knees) 
was obtained routinely prior to initiating 
dialysis, at six-month intervals during the 
course of dialysis, at the time of transplan- 
tation, at six months, at one year after 
transplantation, and yearly thereafter. If 


the patient complained of bone or joint 
pain after transplantation, roentgeno- 
grams were obtained and if abnormalities 
were noted, serial studies were ordered. 


RESULTS 
Incidence 


Of the 171 patients, clinieal and 
roentgenographic manifestations of 
aseptic necrosis developed in 11 of 
them (6%) after transplantation. The 
age of those affected at the time of 
transplantation was between 6!^ and 
18 years. Five of the 11 patients were 
pubertal at the time of transplanta- 
tion; six were male and five were 
female. Three patients were recipi- 
ents of a live-related donor graft and 
eight were recipients of a cadaver 
donor graft; three of the latter catego- 
ry received their second grafts. 


Bones Involved 


In two patients multiple bones were 
involved, including both femoral 
heads. In two patients one femoral 
head was involved; in four, both distal 
femurs were involved; in one, the talus 
was involved, in one, the tarsonavicu- 
lar was involved, and in one, the carpal 
navicular bone was involved. 


Symptoms 


Pain was the predominant symptom 
and it preceded roentgenologic evi- 
dence by as long as seven months. 
Joint effusions were clinically appar- 
ent in almost all of the patients with 
aseptic necrosis of the knees and 
elbows. The symptoms occurred two 
months to four years posttransplant., 


Roentgenographic Findings 


Roentgenographic changes de- 
pended on the location of the aseptic 
necrosis. Aseptic necrosis of the femo- 
ral and humeral heads pursued a simi- 
lar course roentgenographically. The 
earliest sign was the appearance of a 
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thin, subcortical radiolucent line, par- 
alleling the articular surface (Figure). 
This was followed by sclerosis, cyst 
formation, flattening, and progres- 
sive destruction. In the other loca- 
tions, sclerosis and not the subcortical 
radiolucent line was the earliest 
change, and it was followed by cyst 
formation, flattening, and progres- 
sive destruction. 


Therapeutic Approach 


In eight of the 11 patients, no 
specific therapy was instituted and 
mild oral analgesics were adminis- 
tered for relief of pain. Roentgeno- 
logic evidence of healing in associa- 
tion with reduction in symptoms was 
seen in two patients with bilateral 
involvement of the knees (within 12 
to 34 months). Three patients had 
progressive destruction of femoral 
heads and humeral head secondary to 
aseptic necrosis, with incapacitating 
pain necessitating replacement of the 
heads despite a lowering of predni- 
sone dosage and limited weight bear- 
ing. One patient with multiple in- 
volvement of the bones had bilateral 
total hip replacement and replace- 
ment of the left humeral head with 
excellent functional results and ame- 
lioration of symptoms. The other 
patient with multiple involvement of 
the bones underwent bilateral femoral 
head replacement, followed by total 
hip replacement on the left, also with 
good results. The third patient needed 





Aseptic necrosis of humeral heads. Arrow 
indicates subcortical radiolucent line par- 
alleling the articular surface. 
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unilateral total hip replacement for 
progressive destruction. This was the 
only area involved. 


Pathological Condition 


Five femoral heads and one humor- 
al head were available for examina- 
tion. All tissues showed the same 
lesion, namely, a nonspecific synovitis 
with fibrous and connective tissue 
replacing the necrotic bone. There was 
no vasculitis; however, the media of 
some vessels was thickened. No fat 
emboli were seen occluding blood 
vessels. 


Predisposing Factors 


Corticosteroids.-Since the highest 
dosage of corticosteroids is adminis- 
tered during the first year after 
transplantation, we compared the 
prednisone dosage of eight of the 11 
patients with aseptie necrosis who 
were more than one-year posttrans- 
plant with that of 62 recipients who 
had a functioning graft for at least 
one year and had no clinical and/or 
roentgenologic evidence of aseptic 
necrosis. There was no statistically 
significant difference between the 
two groups (Table). 

Osteodystrophy.— All of the patients 
with aseptic necrosis had roentgeno- 
logic evidence of osseous disease prior 
to transplantation. In six patients, the 
abnormalities were limited to varia- 
tions in bone density. The five 
remaining patients had roentgeno- 
logic evidence of secondary hyper- 
parathyroidism while receiving dialy- 
sis. Serum parathormone determina- 
tions were not routinely performed on 
all patients until recently. 

The serum calcium level was normal 
range (9 to 11 mg/dl) in the affected 
patients for at least a six-month peri- 
od prior to the onset of aseptie necro- 
sis. The serum phosphorus levels were 
not different from those of the unaf- 
fected recipients with a comparable 
degree of graft function. 


COMMENT 

Clinical and/or roentgenologic evi- 
dence of aseptic necrosis occurred in 
11 of 171 patients (6%) who received a 
renal allograft at the Childrens Hospi- 
tal of Los Angeles during a 94-year 
period. This incidence is similar to 
that previously reported in pediatric 
recipients" and it is comparable 
to that reported in adult recipi- 
ona 419246 

Although corticosteroids have been 
implicated in the pathogenesis of 
aseptic necrosis, the relationship re- 
mains equivocal. Fisher and Bickel?’ 
reported aseptic necrosis involving 
one or both femoral heads in 77 
patients receiving corticosteroids, 
only one of whom was a recipient of 
an allograft. Harrington et al" noted 
a sharp decrease in the incidence of 
aseptic necrosis in those patients 
receiving a lower dose of corticoste- 
roids during the initial three weeks 
after transplantation. Similarly, 
Smyth and Leidholt'' noted a decrease 
in the incidence of aseptic necrosis in 
patients receiving a lower dosage of 
cortieosteroids in conjunction with 
antilymphocyte globulin therapy. 
However, Troch et al'^ were unable to 
show a substantial difference in the 
amount of prednisone received from 
the time of transplantation to the 
time of diagnosis in a group of recipi- 
ents with aseptic necrosis compared to 
a control group of unaffected recipi- 
ents observed for the same time inter- 
val. Similarly, neither Cruess et al, 
Briggs et al^ nor Bewick et al^ were 
able to show an association between 
the total dose of prednisone and the 
development of aseptic necrosis in 
adult allograft recipients. 

We compared both the total dose of 
prednisone received during the first 
posttransplant year and the dose of 
prednisone related to the recipient's 
weight of eight affected patients who 
were more than one-year posttrans- 
plant with that of a control group of 62 


Relationship of Prednisone Dosage During First Posttransplant Year and the 
Development of Aseptic Necrosis 


No. of 
Group Patents 
Aseptic necrosis 
Contro! 


Significance 


mg/kg/mo, Mean + SD 





Prednisone Dosage 


g/yr, Mean + SD 
17.6 + 0.37 
17.0 + 0.70 
P> 75 


29.5 + 0.20 
29.0 + 0.49 
PO 
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patients who survived at least one .. 


year with a functioning graft. There 


. was no substantial difference be- 


tween the two groups of recipients.. 
Fat embolism induced by corticoste- 
roids has been considered by many 
authors**-**7-8 in the pathogenesis of 
aseptic necrosis. Fisher and Bickel” 
examined, histologically, 14 femoral 
heads involved with aseptic necrosis 


from patients receiving corticoste- - 
-roids who were not transplant recipi- 


ents. Fat emboli were seen in ten 


specimens. However, Bravo. et al^ _ 


Evarts and Phalen? and Cruess et al 
all of whom considered fat emboli as 


. the, most likely cause for aseptic 
necrosis in recipients of allografts . 


were unable to confirm their hypothe- 
sis by microscopic examination of the 
involved osseous tissue. Similarly, we 


were unable:to show fat emboli in the - 


six specimens available for study. 
Since recipients of renal allografts 
have hyperlipidemia,” and since sys- 
temic fat embolization occurs after 
iransplantation,? such a hypothesis 
seems plausible. Unfortunately, the 
data have not been confirmatory. 


An additional complication of corti-: 


costeroid therapy, namely, osteoporo- 
sis, has been proposed by Cruess et al^ 
as a factor predisposing to aseptic 
necrosis in recipients of allografts. In 
our experience, osteoporosis occurs 
frequently after transplantation’ and 
the incidence was not higher in the 
recipients with, aseptic necrosis com- 


pared to a control group of 30 patients _ 


matched for renal function and age. 
The presence of unresolved second- 

ary hyperparathyroidism has been 

proposed by Briggs et al' as predispos- 


- ing to the development of aseptic 


necrosis after transplantation. Eight 
of the 11 affected patients studied by 
Briggs et al' had roentgenologic and/ 
or histologic evidence of secondary 
hyperparathyroidism prior to trans- 
plantation. The report by Griffiths et 
al* supported the relationship; howev- 
er, Troch et al? excluded the possibili- 
ty since none of their patients with 
aseptic necrosis after transplantation 


. had preexisting  hyperparathyroid 


bone disease. Five of the patients in 
our series had roentgenologic evi- 
dence of secondary. hyperparathyroid- 


ism prior to transplantation, including © 
all four recipients with involvement of 
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the femoral heads. The mechanism by 
which preexisting secondary. hyper- 
parathyroidism may predisposé to 


aseptic necrosis is unknown; -both 


hypercalcemia and hypophosphatemia 
have been implicated. Briggs et al' 
noted a’ substantially higher mean 
serum calcium level and a substantial- 
ly lower mean serum phosphorus level 
sx to eight months posttransplant in 
those recipients with aseptic necrosis. 
In addition, Chatterjee et al* reported 
aseptic necrosis of the femoral head in 
seven to 16 posttransplant patients 
(43.7%) with hypercalcemia, whereas 
cnly three to 44 recipients (6.995) with- 
out hypercalcemia were affected. No 
mention was:made of the serum phos- 
»horus levels in the latter report. 


Neither hyperealcemia nor substantial: 


hypophosphatemia was present in our 
affected patients. 


in the.development of aseptie neero- 
sis,"?* itis impossible to implicate a 


-single etiologic factor in the’ patho- 
genesis of aseptic necrosis in renal 


allograft recipients. 

Néither limitation of weight bear- 
ing nor reduction i in the dose ‘of pred- 
nisone have curtailed the progressive 
destruction. of the femoral heads. 
Persistent pain-and impaired ambula- 
tion have necessitated surgical re- 
placement of the hip joint. In our 
limited experience, this has proved 


‘beneticial and we now consider total 


hip replacement as the treatment of 
choice in patients with progressive 
aseptic necrosis of the femoral heads. 
Involvement of single bones other 


‘than the femoral' héads. does not 
' require any specific therapeutic inter- 


vention. 


Nonproprietary Name 
and Trademark of Drug- 


' Azathioprine—Imuran. ' 
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Effect of Prednisone on Growth 


and Bone Mineral Content 


in Childhood Glomerular Disease 


Russell W. Chesney, MD; Richard B. Mazess, PhD; Philip Rose; Diane K. Jax, RT 


* Children with acquired glomerular 
. disease were divided into two groups: 
Group 1 patients received short-term daily 
or long-term alternate-day prednisone (up 
to 2.7 mg/kg/48 hr); group 2 patients 
received no corticosterolds. Height, bone 
mineral content (BMC), and bone density 
were evaluated in the two groups and 


compared to those of 800 sex- and age- . 


matched controls; BMC and bone density 
were assessed by the photon absorption 
technique. 

Significant demineralization was pres- 
ent in 18 of 25 prednisone-treated and 
none of the 17 nonprednisone-treated 
patients (P < .001). Group 1 patients 
were 5.3 + 0.7% shorter than controls, 
while group. 2 patients were only 
1.9 + .8% shorter (P < .02). Height veloc- 
ity was 2.6 + 0.8 cm/yr in group 1 and 


5.1 + 0.8 cm/yr in group 2 patients 


(P < .05). When prednisone therapy was 
discontinued, six patients had an increase 
in height and BMC toward normal val- 
ues. 

This study suggests that BMC and 
height velocity are correlated. Both 
appear to be influenced by alternate-day 
prednisone therapy rather than by glomer- 
ular disease per se. 

(Am J Dis Child 132:768-772, 1978) 
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and 


B» mineral content (BMC) ean be 
assessed by the relatively sim- 
ple, noninvasive technique of direct 
photcn absorptiometry, which meas- 
ures the attenuation by bone of a 


highly collimated low energy photon | 
beam. This method has been used to 


monitor the extent of skeletal demin- 
eralization in renal disease in adults? 
and in caildren.? Using this technique, 
we found that demineralization in 
children with primary glomerular dis- 
orders was confined mainly to those 
receiving prednisone therapy. Our 
intent in this study is to investigate in 
greater detail a larger population of 
children with glomerular disease over 
a longer period of time and to exam- 
ine the relationship of prednisone 
therapy to linear growth, BMC, and 
bone density. ` 

Patients treatment with glucocorti- 
coids mzy develop osteoporosis or 
decreasec bone mineralization.* Daily 
glueocorticoid administration possibly 
inhibits bone formation, stimulates 
bone resorption, and prevents linear 
growth. Alternate-day corticosteroid 
therapy kas been used in nephrotic 
children because it permits growth 
but suppresses disease activity.*? A 
recent stcdy in young rabbits com- 
pared the effects on bone growth and 
bone mineral content of daily vs alter- 
nate-day corticosteroid administra- 
tion.'? Bone growth, epiphyseal, width, 
caleium retention in bone, and bone 
mineralization was similar in control 
alternate-day corticosteroid- 


- 


treated animals. Daily corticosteroid 
therapy prevented growth and led to 
bone demineralization. We decided to 
compare the growth and bone mineral 
content of cortieosteroid-treated chil- 
dren with glomerular disease, mainly 
receiving long-term  alternate-day 
therapy, to patients with similar 
diseases not receiving prednisone. 


PATIENTS AND METHODS 
Photon Absorptiometry 


Bone mineral content is determined by 
absorptiometric measurements with a 
beam of low-energy gamma radiation from 
a monoenergetic radionuclide source (io- 
dine 125 at 27.4 keV). Changes in transmit- 
ted beam intensity are related to the atten- 
uation by bone mineral, and the integrated 
attenuation is proportional to the mass of 
bone mineral in the scan path. This tech- 
nique can also evaluate the bone width 
(BW). Repeated measurements are within 
2% to 3% of each other," and scans accu- 
rately indicate the ash weight of the bone 
to within 1% to 3%. Measurements at.a 
single site in various long bones correlate 
highly (r = .95) with the weight of that 
long bone, the total skeletal weight, and 
total body calcium concentration." These 
correlations also hold for patients with 
renal disease. 

Measurements of photon absorption 
were made using a direct readout system," 
and the instrument was calibrated at least 
once daily. The BMC, BW, and their ratio, 
BMC/BW (roughly indicative of bone 
density), were determined on the radius 
and ulna shafts at a point one third of the 
forearm length proximal to the ulnar 
styloid. Four to five determinations were 
made at each site and ‘the average value 
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used. The radiation dose to the forearm 
from these measurements was found to be 


. under 10 mrem (compared to the Interna- ` 


tional Commission on Radiological Units’ 
maximum permissible dose of 7,500 mrem 
to the limbs). Careful shielding prevents 
gonadal irradiation. ^ 


Normal Population | 


Absorptiometric determinations were 
made: on radius (N.= 768), ulna (N — 833), 
and humerus (N — 674) of healthy school 
age children from Dane County, Wiscon- 
sin. Values ‘for these children were 
presented elsewhere." The children were 
of normal height and weight compared to 
US standards for whites. 

‘In order to-évaluate skeletal status of 
patients, we established multiple regres- 


sion equations for normal children that 


predicted an expected BMC of each bone, 
taking into account height, weight; age, 
sex, and BW as independent variables. The 
measured BMC in -each patient was 
compared to the expected BMC predicted 
for that patient. The multiple correlation 
coefficients were approximately .94 and 
the standard errors of estimate were 10. 695, 
8.6%, arid 13.1% for the humerus, radius, 


and ulna, respectively. Standard errors of- 


estimate were expressed as a percentage to 
aecount for age differences in bone Size. 
Similar regressions were. established for 
BW and for the BMC/BW ratio, Since the 
standard deviation averaged about 10%, a 
decline, of 20% or more was considered to 
. indicate ‘significant demineralization. 


Patient Population . 


Forty-two children (19 boys and 23 girls), 
aged 3 to 18 years (group 2), treated in the 
Pediatric Renal 
University. of. Wisconsin, were evaluated. 
Informed consent was obtained ‘from the 
patients or their parents. 

Patients: had measurements of BMC, 


BW, and the BMC/BW ratio, on the distal 


radius and ulna of the nondominant arm. 
, Several patients had measureménts made 
at six-month intervals for périods as long 
as two years, so that four. to five measure- 
ments were available. The patients, aged 3 
to 17 years (group 1), with primary- glomer- 
ular disease had been treated with predni- 
sone for 1 to 16 years. (mean; 4.8 years). One 
patient was treated with' prednisone for 
three days each week. Six patients devel- 
oped edema and proteinuria’ and ` were 


treated with prednisone daily for four to - 


eight weeks during the course of the study, 
but then were retreated with alternate-day 
therapy. The remaining 19 patients were 
treated with ` alternate-day' prednisone 
only. Six patients discontinued corticoste- 
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Disease Clinic of the' 


roid therapy during the study. The ‘diag- | 


noses in these patients were as follows: 
minimal lesion nephrotic syndrome, 15 


cases; membranoproliferative glomerulo- 


nephritis, three; systemic lupus erythema- 
tosus, four; Wegener’s granulomatosis, 
one; and focal sclerosing glomerulonephri- 
tis, two. Group 2 consisted of 17 patients, 
aged 4 to 18 years, not treated-with predni- 


: sone during the course of the study. The 
diagnoses were as follows: minimal lesion 


nephrotie syndrome, four cases; membra- 


noproliferative glomerulonephritis, séven;. 
- systemic lupus erythematosus, two; chronic 


glomerulonephritis secondary to Wegener's 
granulomatosis, ‘one; chronic crescentic 


l glomerulonephritis, two. Two childrén with 


minimal lesion nephrotie syndrome devel- 


oped transient edema and five of the seven 


children with membranoproliferative glo- 
merulónephritis had intermittent edema, 
but these patients were not, treated with 
prednisone. Salt restriction and. .furose- 
mide or hydrocnlorothiazide Was Sometimes 
used to treat edema. 


Specific diagnoses were established by a . 


combination of typical clinical features, 


and by percutaneous renal biopsy in 30 . 


patients. Patients with a history of ne- 
phrotic syndrome responsive to prednisone 
in a dose of 60 mg/sq m/day for four weeks 


. were presumed to'have the minimal lesion 


nephrotic syndrome'* and did not have a 
renal biopsy performed.  . 

Standing height, using a stadiometer, 
end weight were measured by the Same 
nurse on eack visit. 


. Analysis 


The differences between groups were 


sis. 
_ : RESULTS 
Bone Mineral Content 
‘Fifty-nine measurements in the 25 
group 1 patients and 38 ‘measure- 


made.: These ‘patients had, similar 
diseases, and serum. creatinine’ con- 
centrations were ` comparable 


(1.0 + 0.8 mg/dl [SD] in group 1 and | 


1.0 + 0.5 mg/dl iri group 2 patients). 
Significant demineralization (> —2 
SD) was found. on at. least one 
measurement in 18 of 95. group 1 
patients and in none of 17 group 2 
patients (P < .001). - The average 


BMC/BW ratio in group I patients 


was 16.7 = 1.2% lower than ‘matched 
control values (mean + SE) in con- 


compared by Student's ¢ test-or x’ analy- 


ments in tke 17 group 2 patients were : 


trast to 7.9 + 1.2% lower in group 2 ` 


patients (P< 001). aoe single lowest 
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value for each patient showed a reduc- 
tion in BMC/BW of 20.1 x 1.7% in 


group 1 vs. 10.7 + 1.3% in group 2 


patients (P < .01). 

The BMC/BW ratio was evaluated 
at several prednisone dosage sched- 
ules. The average ratio for those 
taking 5 to 15 mg of prednisone every 


‘other day was 9.2 + 2.8% lower than 


that of controls; for those taking 15 to 
30 mg every other day, it was 
18.0 + 4.1% lower, and the value for 
> 90. mg every other day was 
18.4 + 1.4% lower. The extent of. 
reduction in the BMC/BW ratio was 
significantly greater (P < .05) in pa- 
tients treated with > 30 mg of pred- 
nisone than in those treated with 5 to 


15 mg of the drug. However, when the 


dosage schedule in milligrams per 
kilogram per day was compared over à 
wide range of values, no significant 


. differences in BMC or the BMC/BW 


ratio were apparent. The values for 
BMC/BW were as follows: < 0.5 mg/ 
kg/48 hr, 14.7 + 2.2% (SE) reduction 
from control means (mean + SEM); 
0.5 to 1.0 mg/kg/48 hr, 14.9 + 1.496 
reduction; 10 to 15 mg/kg/48 hr, 
19.8.+ 2.7% reduction; and 1.5 to 2.8 
mg/kg/48 hr, 19.7 + 2.4% reduction. 


influence on Height Achievement 
| Group. 1 patients were 5.3 + .7% 


shorter, than control mean ‘subjects 


(SE) whereas group 2 patients were 
1.9.+ .8% shorter (P < .02). One Viet- 
namese girl was excluded from this 


‘height evaluation because we had no 


appropriate standards for comparison. 
The individual values for height 
achievement ànd for BMC/BW ratio 
(Fig 1) indicate that group 1 patients 
were shorter and more demineralized 
than group 2 patients. The influence 


„of prednisone and influence of demin- 


eralization on height achievement was 
examined. Greater reduction in height 
was found with reduced bone mineral 
content. In addition, at each range of 
BMC/BW ratio values (0% to 10% and 
10% to 20% reduction), patients in’ 
group l were shorter than group 2 
patients. 

. Group 1 patients were 7.3 + 19.7% 
(SD) heavier: than control subjects, 
whereas group 2 patients were only 
1.9 +15.6% heavier (P < .05). — 

Patients treated. with the highest 
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Fig 1.—Relationship of height to BMC/BW ratio. Mean + SEM (brackets) for each group 
are shown. Differences in height achievement and BIVC/BW ratio between groups are 
significant. Triangles indicate group 1 patente: circles, group 2 patients. 


doses of prednisone were the shortest. 
With a dose of 0.5 mg/kg/48 hr, a 
5.5 + 1.0% (SE) height reduction from 
control values was found; with 0.5 to 
10 g/kg/48 hr, a 3.8 + 0.9% reduc- 
tion; 1.0 to 15 mg/kg/48 hr, a 
49 + 1.296 reduction; and with 1.5 to 
2.8 mg/kg/48 hr, a 10.9 + 2.2% reduc- 
tion. This last value differs signifi- 
cantly from those found with lower 
prednisone doses (P < .05) or in group 
2 patients or controls (P « .01). 


Influence on Height Allowing 
_ for Height of Parents 


Most standards for the height 
attained by a certain age fail to 
account for parental stature. Stan- 
dards are available for prepubescent 
children up to age 9 years allowing for 
the height of both parents. Although 
many of our patients are adolescents, 
‘three group 1 patients and five group 

2 patients were young enough to be 
analyzed. Two of the group 1 patients 
were at the third percentile and the 
other was less than the third percen- 
tile in relation to their parent’s 
heights. The group 2 patients ranged 
from the 25th to 75th percentile. 
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Changes in Height Velocity 


Serial height measurements for 
periods of at least 12 months were 
availakle in 16 of 25 group 1 and 11 of 
17 group 2 patients. Height velocity ir. 
these patients was 2.6 + 0.4 em/yr 
(SD) in group 1 and 5.1 + 0.8 em/yr in 
group 2 patients (Fig 2). Hence, group 
2 patierts grew at a significantly 
faster rate (P < .05). Since velocity 
varies with age, the individual growth 
velocity values, both for boys and 
girls, ate shown on standard height 
velocity curves?* (Fig 3). Height veloc- 
ity is greater in boys not treated with 
prednisone. In some group 1 patients, 


growth velocity is < 10% for age. - 


Interestingly, three girls more than 16 
years old appear to be growing at an 
age when most girls have stopped 
growing. This growth after age 16 in 
each gi: was associated with the 
cessation of daily prednisone dosage 


and the resumption of an aiternate- 


day schedule at a time prior to the 
onset of tais study. - 

When tae height increase in renti 
meters per year (velocity) is compared 
to the ckangé in BMC, an increasing 


No 
Prednisone 


(11) (16) 


Prednisone 


Height Velocity (cm/year) 





p«.05 


Fig 2.—Height velocity in those pa- 
lients followed up for more than 12 months 
(at which point velocity can be accu- 
rately evaluated). Each bar repre- 
sents mean + SD of values from each 
group. Those patients (N — 16) treated 
with prednisone were significantly shorter 
than ehonpieanisone vealed patients 
(N = 11). 


ratio was highly associated with an 
increase in height velocity (by linear 
regression, r = .77, P < .01) in group 
2 patients. No association was found 
between these two variables in group 
1 patients. Two patients in group 2 
had been treated with prednisone in 
the year prior to the initiation of our 
stadies, but were not receiving pred- 


_nisone when our initial measurements 


were taken and liad a sizable increase 
in bone remineralization ànd height 
velocity during the year after predni- 


' sone was stopped. As anticipated, in 


group 1 patients the greatest height 
gain was associated with reduction of 
prednisone dóse' from 40' to 10 mg 
every other day in two patients, stop- 
pirg therapy altogéther in one pa- 
tient, and going from daily to alter- 
nate-day doses.in two patients. 


Changes Associated With 
Discontinuation of 
Prednisone Therapy 


Frednisone therapy was discontin- 
ued in five patients during the course 
of the study. The subsequent increase 
in bone density and height in each 
patient is shown in Fig 4. A compara- 
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Fig 3. —Height velocity (centimeters per year) in relation to patients' age in years in girls (left) and boys (right). Each point 


represents growth in previous 12 months. 


Triangles, indicate group 1; circles, group 2. Lines represent, from top to 


bottom, 97th, 90th; 75th, 50th, 25th, 10th, and 3rd percentiles. Chart is based on data of Tanner et al.® Growth in boys and 
girls after age 18 is found in patients changing from daily to alternate-day prednisone therapy. 
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. Fig 4.—Changes with time.in BMC/BW ratio and haight after prednisone therapy was 
discontinued. Patient designated by solid triangle Fas closed epiphyses and therefore 


did not grow, Other patients were younger. 


ble increase in BMC was also noted. In 
one patient, a girl aged 18 with closed 


epiphyses, growth was minimal. The - 


influence of prednisone on growth and 
bone mineral content, therefore, ap- 
pears to be reversible within a few 
months. 
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COMMENT 


This study has examined children 
with glomerular disease for a period 


of time sufficient to evaluate the 


influence of prednisone on growth 
velocity and on serial measurements 


of BMC/BW ratio as an indicator of: 


were not used as controls. 


bone density. À comparison was made 
between patients with the' same 
disease type, of a similar age, and 
with comparable serum creatinine 
values. Patients. having glomerular 
diseases:in which prednisone would 
not ordinarily be used, such as Ber- 
ger’s IgA-IgG nephropathy, Henoch- 
Schénlein purpura, or Alport’s disease, 
Only - 
patients with nephrotic disorders in 
which prednisone has been shown to 
be of therapeutic value*!* were exam- 
ined. Most patients had normal serum 
creatinine levels. Moreover, since pa- 
tients were of similar age, changes in 
height and. height velocity coulc be 
compared. Finally, edema and hypo- 
proteinernia was found in six group 1 
and seven group 2 patients and lasted 
longer in the nonprednisone-treated 
patients. 

Our findings are in contrast with 
the results of Sheagren et al," who 
found no influence of alternate-day 
corticosteroid administration on 
growth potential or the tendency 
toward osteoporosis in rabbits. That 
study was performed in healthy young : 
rabbits given methylprednisolone so- 
dium succinate intramuscularly In a 
highly controlled environment and 
employed a single weight-based dose 
and route schedule. We examined 
patients with different glomerular 


diseases, treated with varying oral 
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doses of prednisone, who occasionally 


were placed ón a daily dosage schedule 


as relapses and edema occurred. Some 
patients maintained on lower alter- 
nate-day prednisone doses had norrnal 


' BMC/BW ‘ratios and tended to -be 


taller than patients receiving higher 
prednisone doses. 

.À major limitation of photon ab- 
sorptiometry is that it can only detect 


osteopenia, but not distinguish osteo- 


porosis from osteomalacia. However, 
it is plausible to assume that cortico- 
steroid-treated patients with  de- 
creased BMC and BMC/BW ratios 
have the entity designated as cortico- 
steroid-induced csteopenia, which by 
histologic examination appears to be 
predominately osteoporosis.? Corti- 
costeroid-induced osteopenia results 


from the stimulation of bone resorp- 


tion through corticosteroid-induced 
inhibition of intestinal calcium trans- 
port.?^?! The influence of this reduced 
gut uptake of calcium in promoting 
increased secretion of parathyroid 


hormone,” and the direct influence of - 


corticosteroids on. vitamin D metabo- 
lism, are of less certain importance in 
the pathogenesis of corticosteroid- 
induced osteopenia found in animal 
studies. Nonetheless, the finding 


- of significant demineralization in 72% 


of group 1 patients and in none of the 
group 2 patients suggests that.even 
an alternate-day dosage schedule can 
result in appreciable pathologie 
changes in bone. 


It is well known that daily predni- 


sone administration will result in 
growth retardation in addition to 
osteopenia. We have previously shown 
that patients changing from an alter- 
nate-day to a daily dosage schedule 
demonstrated greater demineraliza- 
tion after initiation of the daily 
dosage schedule and relative reminer- 
alization after returning to an alter- 
nate-day schedule? We have further 
shown in this study that cessation of 
prednisone therapy results in in- 


: creased BMC/BW ratio and aug- 


mented height. Hence, patients with 
glomerular disease treated with pred- 
nisone do not grow as well as patients 
with similar diseases not receiving 
corticosteroids. : 

An interrelationship M in- 
ereased BMC and BMC/BW ratio and 
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increased growth velocity is found in 


group 2 patients (r = .77, P < .001). 


An increase in BMC/BW is also corre- 
lated with an increase in height 
toward normal No such. correlaiion 
was round in prednisone-treated sub- 
jects. However, the highest predni- 
sona dose (>.1.5 mg/kg/48 hr) is asso- 
ciated with the shortest heights. 

` Recent studies of the use of alter- 
nate-dày prednisone therapy in the 
nephrotic syndrome have stated that 
this therapeutic schedule provides 
suppression of disease activity with 


. mirimal bone demineralization and - 
growth suppression.'5 This present 


study suggests that prednisone thera- 
py even in an alternate-day form may 
be associated with appreciable growth 
sappression and osteopenia. Although 
the development of edema and the 
nutritional impairment associated 
with disease relapse may contribute to 
decreased growth and demineraliza- 
tion, the underlying disease per se 
does not appear to influence these 
variables, as edematous patients not 


treated with corticosteroids did not 


experience a decine in BMC, height, 
or height velocity. Growth and the 
iir.eral content of bone are more like- 
ly influenced by the use of alternate- 
day glucocorticoid therapy (or daily 
therapy) rather than by the nature of 
the glomerular disease. 
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A Pyridoxine-Dependent Behavioral 


Disorder Unmasked by Isoniazid 


Arnold Brenner, MD, Raul A. Wapnir, PhD 


€ A 3-year-old girl had behavioral dete- 
rloration, with hyperkinesis, irritability, 
and sleeping difficulties after the thera- 
peutic administration of isonlazid. The 
administration of pharmacologic doses of 
pyridoxine hydrochloride led to a disap- 
pearance of symptoms. After discontinu- 
ing isoniazid therapy a similar pattern of 
behavior was noted that was controlled by 
pyridoxine. A placebo had no effect, but 
niacinamide was as effective às pyridox- 
ine. Periodic withdrawal of pyridoxine was 
associated with return of the hyperkine- 
sis. The level of pyridoxal in the blood was 
normal during the periods of relapse. 
Metabolic studies suggested a block in 
the kynurenine pathway of tryptophan 
metabolism. The patient has been fol- 
lowed for six years and has required phar- 
macologic doses of pyridoxine to coritrol 
her behavior. 

(Am J Dis Child 132:773-776, 1978) 


ho interest has been shown 
in using pharmacologic dosages 
of vitamins for treating metabolic 
disorders, principally the various ami- 
noacidopathies.’ In addition, orthomo- 
lecular psychiatric literature has advo- 
cated large doses of vitamins for 
treating emotional disorders, includ- 
ing schizophrenia.? Much of this litera- 
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ture contains little biochemical data 
and reles heavily on a subjective 
appraisal of the treatment. 

We report the case of a young child 
with hyperkinetic behavior that was 
accentuated by isoniazid therapy: This 
fortuitous observation led to the 
control of her behavior disorder with 
massive doses of pyridoxine hydro- 
chloride. Her condition appears to 
differ from the well-known pyridox- 


ine deficiencies and dependencies de- . 


scribed in the literature.' 
REPORT OF A CASE 


The patient was the third child of 
nonconsanguinous parents. She was deliv- 
ered on Jan 15, 1968, of a mother wko had 
an unremarkable labor. Notable in the 
family history was the presence of multiple 
allergies to innalants and ingestants: the 
mother had a milk allergy, the father an 
allergy to dust, and the oldest brother a 
milk allergy. This brother's condition was 
diagnosed roentgenographically as ileoje- 
junitis that was treated with salicylazosul- 
fapyridine (Azulfidine); his condition sub- 


sequently improved while he received a . 


milk-restrictive diet alone. The second 
brother had a milk allergy associated with 
lactose intolerance. The maternal family 
history included diabetes mellitus and 
renal malformations. On the paternal side, 
one cousin died of ulcerative colitis and 
nephritis, and a second cousin’s condition 
was diagnosed as schizophrenia. 

A soy-based formula was substituted for 
a cow’s milk-based formula because of diar- 


rhea that occurred in the first month of 
life. At 11 months of age, the patient was 
placed on a gluten and milk-free det 
because of chronic rhinitis and intermit- 
tent episodes of irritability associated wth 
the introduction of solid foods. This diet 
eliminated much of her irritability and 
fussiness. The diet was discontinued in her 
second year of life. However, following 
dietary indiscretions, loose bowel move- 
ments containing mucus were noted. 
Several urinary tract infections occurred at 
2 years of age, accompanied bv fever, 
dysuria, irritability, fussiness, and hyper- 
activity. Treatment with sulfisoxazole ace- 
tyl (Gantrisin) cleared the Escherizhia coli 
infection, but the irritability continued, 
accentuated by hostile outbursts, scream- 
ing, and temper tantrums. Urologie evalza- 
tion revealed urethral stenosis and a double 
ureter on the right side. 

Due to persistent abdominal pains, the 
patient was admitted to the Sinai Hospital 
in Baltimore on Dee 21, 1970, for further 
evaluation of her condition. Findings rele- 
vant to that admission included a normal 
small-bowel study without evicence of 
regional enteritis. An intermediate FPD 
skin test. was positive. Abdominal roent- 
genograms showed the presence of a small, 
dense, triangular shadow in the right 
hemiabdomen, which at laparotomy proved: 
to be a knife blade tip, located in the 
vermiform appendix.:A biopsy specimen of 
the ileum showed minimal edema of the 
submucosa with inflammation, but not of 
sufficient magnitude to be diagnosec as 
celiac disease. Abdominal pain disappeared 
following removal of the foreign body 

Because of the positive tuberculin skin 
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No Treatmerd 


No Load 


Indican 

Kynurenic acid 
Xanthurenic acid 
Tryptophan 
Indole-3-acetic acid 
Kynurenine 
3-HO-Kynurenine 
3-HO-Anthranilic acid 
N'-methyinicotinamide 
5-hydroxyindoleacetic acid 
Anthranilic acid 


* All values are expressed as umoles kg/7 hr. 
TNormal values as in O'Brien et al.* 


INA indicates not available; ND, not detectable. 


test, the patient was treated with isoniazid, 
10 mg/kg/day. Within a week, insomnia, 
irritability, hyperkinesis, and temper tan- 
trums developed. She neither listened to 
- her parents nor allowed them to discipline 
her. She complained when clothing con- 
tacted her body. Results of a 'physical 
_ examination were normal, as was the EEG. 
After it had been ascertained that no new 
foods had been added to the diet, the 
possibility of isoniazid interference with 
pyridoxine metabolism was suspected. The 
administration of pyridoxine hydrochlo- 
ride, 100 mg/day promptly reduced her 
irritability. However, it was necessary to 
increase the dosage to 400 mg/day to 
completely control all of her:symptoms. 
While receiving isoniazid and pyridoxine, 
it was noted that the administration of 
sulfisoxazole or a decongestant syrup 
containing phenylpropanolamine hydro- 
ehloride, phenaramine maleate, and pyrila- 
mine maleate (Triaminic) was also asso- 
ciated with the behavioral deterioration. 
During these periods of time, the dosage of 
pyridoxine was increased to 800 mg/day, 
and a decrease in symptoms was observed. 
Both isoniazid and pyridoxine therapies 
were discontined after six months. | 
After three asymptomatic weeks, behav- 
ioral problems returned. The patient again 
was irritable, fretful and cried. She refused 
to put on her clothes, partieularly her shoes, 
eomplaining that her feet hurt and burned. 
The mother described her daughter as 
being wild, easily distracted, and disrup- 
tive. The patient would awaken in the 
middle of the night from nightmares; there 
was morning anorexia and loud noises 
would upset her. Since the symptoms were 
similar to those manifested while receiving 
isoniazid, pyridoxine therapy was again 
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Normal Valuest 
Tryptophan 
Load 


NAT 
7.1(9.4-2) 
t. EST 8-5.6) 


Tryptophan 
Load Test 


15. ad 8-50) 
3.0(0.5-9.2) 
3.0(1.2-4.9) 

0.28(0.12-0.44) 

0.35(0.11-0.) 


prescribed. A great improvement was 
noted several days later. A dosage of 400 
mg of pyridoxine per day was needed to 
successfully control the neuropsychiatric 
symptcms, Again, administration of sul- 
fisoxazola or decongestant was associated 
with tke return of the symptoms within a 
week znd required doubling the dose of 
pyridoxine for control. 

Because pyridoxine is essential in the 
kynurenine pathway of tryptophan metab- 
olism which results in the formation of 
niacin,’ and since isoniazid therapy has 
been known to precipitate the symptoms of 
pellagra, a therapeutic trial of niacinam- 
ide, 40) mg daily, was initiated. The 
patient responded equally well and was 
given riacinamide for six weeks. Subse- 
quently, niacinamide therapy was discon- 
tinued, and pyridoxine therapy was rein- 
troduced. During a six-year follow-up, the 


patient has remained asymptomatic while 
‘receiving dosages of pyridoxine hydrochlo- 


ride ranging from 300 to 400/mg per day. 
Periodic eessation of vitamin therapy or 


substitution of a placebo (containing glu- 


ten-free flour) was accompanied by a rapid 
return of :rritability, hyperactivity, hostili- 
ty, aggression, paresthesis, and skin itch- 
ing whizh developed within two weeks. 
However, after receiving continuous thera- 
py for periods of six months or longer, the 
patient would remain asymptomatic for as 
long as one or two months of time after 
terminating vitamin treatment. When 
dosage exceeded 800 mg/day, headache 
was noted as a side effect. f 

During this period of time, the patient 
grew and developed normally, and she has 
achieved satisfactory grades in school 
Psychotherapy has not been given. Behav- 
ioral modification techniques have been 


Receiving 
Pyridoxine HCI/ 
400 mg/Day 
OO 


No Load 


Receiving 
Niacinamide, 
400 mg/Day 


Tryptophan 
Load Test 


Tryptophan 


No Load Load Test 





found to be ineffective during symptomat- 
ie, vitamin-free intervals. 

One brother has had episodes of irritabil- 
ity and hyperkinesis during periods of 
szress or infection. The mother has given 
him 300 to 400 mg of pyridoxine hydrochio- 
rde daily and reported that he is asymp- 
tomatic. No placebo control or biochemical 
tests have been performed on the brother. 
The father, described as a tense individual, 
had been seen for psychotherapy. When 
the patient was 7 years old, her parents 
were divorced. During this period of time, 
her need for medication appeared to be 
irdependent of any familial stresses. 


Biochemical Investigations 


To elicit the etiology of the metabolic 
problem, we performed a series of trypto- 
phan tolerance tests on the child at 5 years 
of age. L-tryptophan, at a dose of 100 mg/ 
kg, was administered early in the morning; 
the metabolites of the kynurenine pathway 
and other tryptophan-derived products in a 
seven-hour urine specimen were measured. 
The tryptophan tolerance tests were per- 
formed while the patient was untreated 
and symptomatic, then after a period of 
four weeks while receiving pyridoxine, and 
finally after a period of four weeks while 
receiving niacinamide. Normal values after 
tryptophan load, as reported by O’Brien et 
al* were used for the basis of comparison. 
In addition, assays were done for trypto- 
phan in the urine,’ 5-hydroxyindoleacetic 
acid, indican,® indole-3-acetic acid," and 
N'-methylnieotinamide." Tryptophan” 
and the level of indole in plasma in alkaline 
chloroform-extracted samples," were also 
determined. 

The results are given in the Table. The 
baseline no-load values of kynurenie and 


Pyridoxine Dependency—Brenner & Wapnir 


xanthurenic acids were elevated, 

amounts usually seen after tryptophan 
loading. This suggested a deficiency in the 
pyridoxine-dependent enzymes for the -me- 


tabolie steps beyond these two interme- ' 


: diates. Increased amounts were also pres- 
ent during the tryptophan loading. When 
the patient was given pyridoxine, the 
amount of tryptophan and the tryptophan 
metabolites excreted decreased. This sug- 
gested increased metabolic activity along 
the kynurenine pathway due to activation 

of pyridoxine-dependent enzymes. After 

tryptophan loading, xanthurenic acid ex- 


cretion was reduced, compared with the no- : 


treatment baseline, which again indieated 
increased activity of the pyridoxine- depen- 
dent enzymes. The baseline elevation in 
N'-methylnicotinamide was süggestive of 
exogenous, nontryptophan-derived niacin. 
Its presence contradicts the likelihood that 
her symptoms were due to a pellagra-like 


condition. The excretion of 5-hydroxyindo- : 


leacetie acid was normal in every: test. 


However, this does not exclude an abnor- | 


mality in the serotonin pathway for which 
pyridoxine is necessary. Coleman" found 
that 88% of hyperkinetic children had low 


levels of serotonin in their blood. In |. 


contrast, the patients she tested had 
normal amounts of 5-hydroxyindoleacetic 
acid in 24-hour urine specimens. 

High doses of niacin normalized the 
baseline levels of tryptophan metabolites. 
"However, under the stress of a tryptophan 
load, substantial increases occurred in all 
‘metabolites. As expected, N'-methylnieoti- 
namide excretion was 
greater durmg niacin therapy since this 


compound represents the metabolic’ end - 


product of that vitamin. . 

The fasting level of tryptophan in “dite 
plasma prior to treatment was normal, 1.47 
mg/dl, as compared with a similar age 
control level of 1.44 mg/dl. The level of 


indole in the plasma was 1.37 nmoles/ml, as 


compared with a control value of 0.61 
nmoles/ml. However, this finding cannot 


be offered in support of a diagnosis of ` 


tryptophan malabsorption since the urina- 


ry excretion of other direct derivatives,. 
such ‘as indole-3-acetic acid and indican . 


were not increased. 

To assess the role of genetic factors in 
the triggering effect of isoniazid therapy, 
an isoniazid tolerance test was performed 


on the patient and her mother. Both | 


subjects were found to be slow acetylators 


of isoniazid. Six hours after a single dose of . 
isoniazid, 10 mg/kg, the level of isoniazid — 


in.the: mother's blood was 7.5 pg/ml; the 


level of isoniazid in the child’s blood was . 


‘10.9 pg/ml. Under the conditions of the 


' test, fast acetylators are those with residu-. 
al levels less than 1 pg/ml, "intermediate" 
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substantially 





levels.ranged between 1.0 and 5. 8. ng/ml, 
‘and slow acetylators had concentrations z 


greater than the latter value. 
During one hyperkinetic period when: the 


child received ` cnly a placebo, the blood >” 
pyridoxal phosphate lével was found to bé . 


normal, 11 ng/ml (normal range, 3.6 to 18.0 
ng/ml às established'in healthy voluntéers 


. by Bioscience Labs, Van Nuys, Calif). : | 


COMMENT’ 


Th2 incidence of untoward side ` 


effects from isoniazid is dose related. 


At a regimen of 3 mg/kg, 1% of the: 

patients experience side effects; when. 
the dosage is increased to 6 mg/kg; 
the incidence rises to 18%. Peripheral `. 


neuritis is the most' common side 
effect, but hepatitis, rashes, vasculitis, 
and arthritis may.-also occur. Other 


neurctoxic manifestations, including 


convulsions, transient impairment of 


memory, and: even florid psychoses. . 
have been reported.:*." The psychoses | 
` are more common in patients with an 
unstable persor.ality and in those with 

Pyridoxine . 
therady is known to prevent the usual 

neurological symptoms caused by . 


organic brain disease. ' 


isoniazid therapy.’ 

Pyridoxine acts as a coenzyme in. 60 
different biochemical reactions. The 
recommended daily allowance of pyri- 


doxine for children is 0.5 to 1.2 mg; for. 
adults, 2 mg.'? In 1953, an epidemic of - 


infantile seizures: was traced to the 


use of a milk-based formula unusually 


low in pyridoxine.” The role of phar- 
macologic doses of this vitamin'as a 
therapeutic agent in several genetic 
diseases has .only slowly come into 


focus. ‘Six’ inherited disorders àre ` 


known to demonstrate “responsive- 
ness” to pyridoxine, in which patients 


may' require 50 times, or more, the ` 
physiclogical dose of. pyridoxine.: | 


Our patient's clinical makeup corre- 


: sponded to none of the following 


conditions: infantile convulsions, pyri- 
doxine-responsive anemia, homocys- 
tinuria, cystathioninuria; hyperoxalu- 


ria, or’ xanthurenicaciduria. The res-. 


ponsiveness of the patient may consist 


of biochemical improvement, or in the - 


instance of the first. four diseases, 
symptomatic improvement may occur. 
Scriver', has attempted -to discrimi- 


nate:batwèen “dependency” and "de- : 
ficiency” .based on the concentrations. 
, of the active form of pyridoxine, and  . 


pyridoxal-5-phosphate in tissues. This 
differentiation is often impossible. 
Although it is known that individu- 
als with celiac disease can have malab- 
sorption of pyridoxine,” the patient’s 
overall good nutritional status, normal. 
serum pyridoxine: level, and normal 
ileal biopsy make this unlikely. 
Large doses of. pyridoxine have.. 


been, used to treat: behavioral disor-. | 


ders. Pfeiffer et al? have described a 
group of ‘schizophrenic patients who 
responded to large doses of pyridoxine 
and zinc, with remissions of psychoses. 
A pyrrole, kryptopyrrole, or “mauve 
factor” is excreted in the urine of 
these persons. It theorized that the 


pyrrole combines chemically with py- . 
. ridoxiné and zine, causing a combined - 


deficiency. 

Low levels of liydroxyindoles and 
serotonin have been.found in the blood 
of hyperactive children.'*^' Pyridoxal 


‘phosphate serves as the coenzyme for ` 


hydroxytryptophan:, decarboxylase, 


which is necessary in the final step of 


the ‘synthesis’ of ‘serotonin’ from L- 
tryptophan. Bhagavan et al adminis- 
tered pyridoxine to, hyperactive chil- 
dren, and found that the level of sero- 


- tonin increased to normal and that the . 


hyperkinesis disappeared. 
Serotonin is necessary for rapid eye | 

movement sleep.” When symptomat- . 

ic, our patient had insomnia and. 


_ nightmares. Although urinary indola- < 
cetic acid was measured, unfortunate-. 


ly, serotonin in the blood, was not. It 
might be speculated that diminished | 
serotonin in the CNS caused the sleep 
disturbance. | 

The true incidence of children with 
a similar biochemically determined 
behavioral disorder is uncertain. Since 
other persons with "unstable person- © 
alities" have been described," in 


. whom psyzhoses developed while ták- . 


ing isoniazid, it would be logical to p 


" assume that additional patients with 


this disorder exist. 
` After almost seven yéars of thera- 


— py, the patient became unresponsive : 


to pyridoxine. The addition of oral 
zinc had no effect; but thiamin, 100 


.: mg/day, with pyridoxine reversed the 
` hyperactivity. Pharmacologic doses of 
. pyridoxine should be. used with cau- ` 


tion. Pyridoxine’ may cause deficien- 
cies in other nutrients-in the body. It - 
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_ may cause a substantial drop in the 
level of. thé ‘serum zinc and may 


exacerbate behavioral symptoms in. 


some patients, particularly those! with 
a thiamin deficiency or " dependen- 
RUND x 4 SUME f 


? 
! 
D 


Us Pinar Ozand, MD, performed the Isóniazid i 
, '. tolerance test; Marvin Cornblath, MD, EUN 


with the preparation of this manuscript. | | 


Nonproprietary Name . 
and Trademark of Drug : - 


l Salieylazosilfapyridine Azulfidine. 
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‘Incorrect Sesitence Structure.—In the aire titled Mon katenionaty: À Diagnostic :. M 
Enigma", published in the April JOURNAL (182:358-354, 1978), the second sentence in the 
fifth paragraph (p 353) should read as follows: It is well to remeinber that generalized 
lymphadenopathy often results from a malignant process, bilateral lymphadenopathy, 


especially in the cervical area; is most likely due to tonsillopharyngitis or early infectious 
mononucleosis, end. regional lymphadenopathy, is usually a response to a focus of 


ae ^A jnfection. 


In addition, the first sentence of the ninth paragraph (p 354) should read as follows: 
This and subsequent experience reminds me of the old cliché, "One finds in a workup 


what one looks. for.” This may or may not be true. 


* 
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Hyperglycinuria and Hyperglycinemia 
in Two Siblings With 
Mild Developmental Delays 


Dianne Murphy Frazier, PhD; George K. Summer, MD; Harrie R. Chamberlin, MD 


e Two preschool-age siblings with sim- 
ilar histories of encephalopathy were 
examined for developmental retardation 
and found to have elevated levels of 
urinary and blood glycine. Their inability 
to convert glycine into serine in the 
absence of elevated blood and urinary 
ketone levels was suggestive of a defect 
in the glycine-cleavage enzyme system 
(or serine hydroxymethyl transferase). 
These patients differ significantly from the 
majority of reported cases of nonketotic 
hyperglycinemia in that they did not mani- 
fest life-threatening neonatal illness, se- 
vere mental retardation, or neurological 
deficits. However, during an oral glycine 
load, alterations in the electroencephalo- 
graphic pattern occurred that suggested a 
relationship between elevated blood gly- 
cine levels and pathological involvement 
of the central nervous system. The ratio of 
CSF-blood glycine was found to be in the 
range expected for nonketotic hypergly- 
cinemia. 

(Am J Dis Child 132:777-781, 1978) 
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onketotic hyperglycinemia, an in- 
born error of metabolism, is 
characterized by elevated blood and 
urinary glycine levels, failure to 
thrive, muscular hypotonia, lethargy, 
choreoathetosis, myoclonic  convul- 
sions, and mental retardation. This 
disorder, like ketotic hyperglycinemia, 
is often life threatening early in the 
neonatal period. Thus far, 17 patients 
have been described, over half of 
whom died within the first few weeks 
of life, and others have been left with 
severe neurological deficits and men- 
tal retardation.’ 

In this report, we describe two 
mildly retarded siblings with elevated 
glycine levels in blood and urine but 
no ketosis. The patients had occasional 
choreoathetosis and, following a gly- 
cine load, had abnormal electroen- 
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cephalographic patterns. On the basis 
of a glycine loading study, glycine- 
serine interconversion appeared to be 
impaired in both patients, suggesting 
a partial defect in the glycine- 
cleavage enzyme (or serine hydroxy- 
methyl transferase). The level of 
glycine in the CSF of both patients 
was also elevated, a characteristic 
finding in hyperglycinemia of the 
nonketotic type. However, these pa- 
tients differed considerably from clas- 
sical cases of nonketotic hyperglyci- 
nemia in that their clinical course and 
mental and motor development were 
only slightly below normal. In both 
cases, the diagnosis of encephalitis 
had been made during febrile episodes 
in infancy. This led to the diagnostic 
impression of postencephalitic brain 
damage as the cause of the neurolog- 
ical deficit and mental retardation. 
The first indication of an underlying 
metabolie problem came when, in the 


course of a developmental examina- : 


tion on the younger sibling at 35 
months of age, urine chromatography 
disclosed an abnormally elevated gly- 
cine level. 


REPORT OF CASES 
CasE 1.—A boy was the 3,750-gm first 
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child of nonconsanguineous, highly intelli- 
gent parents in their mid-20s. The preg- 
nancy had been unremarkable, and the 
infant breathed, cried immediately, and 
showed good color at birth. During his first 
two years, mental and fine motor develop- 
ment were adjudged normal by his parents, 
but gross motor and speech development 
were considered slightly below average. He 
sat alone at 7 months, walked alone at 15 
months, and was linking three words 
together by 22 months. 

At 22 months of age, the patient devel- 
oped otitis media and a temperature of 39.4 
C. Uncontrolled choreoathetoid move- 
ments, visual difficulty, and episodes of 
paroxysmal screaming were also noted. He 
was hospitalized, and a lumbar puncture 
showed normal CSF protein and glucose 
levels and no evidence of pleocytosis. After 
two days, he was discharged with a tenta- 
tive diagnosis of “toxic or viral encephali- 
tis.” An EEG done about six weeks later 
was interpreted as within normal limits for 
age and showed no focal or paroxysmal 
abnormalities. 

When, at age 30 months, he was referred 
for physical and developmental evaluation, 
he was in the tenth percentile for weight, 
between the 25th and 50th for height, and 
at the 50th for head circumference. The 
results of his physical and neurological 
examinations were within normal limits. 
However, he appeared to stumble occasion- 
ally, and his expressive speech level seemed 
clearly retarded. Results of routine hema- 
tologic and urinary analyses showed no 
abnormalities. 

Psychological testing, with both the 
Bayley Infant Seales and the Stanford- 
Binet Test, gave a mental age of 23 
months. Speech and language evaluation 
placed his receptive language at 30 months, 
but expressive language at 21 to 24 months. 
His perceptual functioning was at about 24 
months, and his fine motor development at 
18 to 24 months. In general, he acted 
immaturely and was somewhat uncoopera- 
tive during the testing procedures. 

Follow-up evaluations done over the 
subsequent six years showed continuing 
developmental delays. The most recent 
developmental assessment, with the 
Wechsler Intelligence Scale for Children— 
Revised, indicated that he had an IQ of 76 
at age 9 years and 3 months. 

. Case 2.—This girl, 26 months younger 
than her brother, patient 1, was born after 
a full-term pregnancy and weighed 3,295 
gm. Although her early mental and motor 
development was considered by her par- 
ents to be within normal limits, there were 
some specific delays. She was slow in devel- 
oping adequate head support and failed to 
roll over until after age 5!? months. She sat 
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without support at 7 months, pulled to 
standing at 12 months, and walked alone at 
15 months. 

At 3 months of age, she was hospitalized 
after three days of fever. Her temperature 
returned to normal on the fourth day, but 
she then developed a morbilliform rash of 
two days' duration. There was some 
lethargy, irritability, and a mild dysmetria 
on reaching for objects. Although both CSF 
analyses and EEG were interpreted as 
normal, she was discharged after three 
days with a presumptive diagnosis of 
roseola encephalitis. She also had several 
bouts of otitis media in her first three 
years of life. 

At 35 months of age, she was first 
referred for physical and developmental 
evaluation. Her development appeared to 
be proceeding in a manner similar to that 
observed in her older brother at that 
period. She appeared to be poorly coordi- 
nated, and did not articulate well. She was 
a very negative child, with frequent 
tantrums. Her height and weight were in 
the 25th percentile and head cireumference 
in the 50th. Results of physical and neuro- 
logical examinations were within normal 
limits, except for some impairment of both 
gross and fine motor activity. Routine 
hematologic and urinary analyses were 
unremarkable. 

Psychological testing disclosed border- 
line functioning, with developmental quo- 
tient indexes of 72 and 75 on the Bayley 
Mental and Motor Scales, respectively. She 


displayed poor standing balance and her 
running was floppy, equivalent to that of 
an 18-month-old child. Her fine motor skills 
were at the 24-month level and were inter- 
fered with by dyskinetie rotary movements 
of forearms, wrists, and fingers, sugges- 
tive of early athetosis. 

Follow-up evaluations over the next four 
years continued to show developmental 
delay. The most recent development 
assessment, using the Stanford-Binet 
Scales, gave her an IQ of 67 at age 7 years 
and 2 months. 


METHODS 
Analyses for Amino Acids 
and Their Derivatives 


High-voltage thin-layer electrophoresis 
was carried out for amino acids in urine by 
the method of Newton and Summer. 
Quantitative amino acid analyses* of urine, 
deproteinized serum, and cerebrospinal 
fluid were carried out by ion exchange 
column chromatography. 

During the loading studies and initial 
phases of dietary treatment, blood samples 
were taken by finger prick on filter paper 
and analyzed for glycine by the automated 
microfluorometric assay of Frazier and 
Summer.* 

Urine samples were further analyzed for 
creatinine,” ketones, and methylmalonic 
and propionic acid content." 

Samples were taken only after informed 
consent had been obtained from the 
patients' parents. 


Fig 1.—High-voltage thin-layer electrophoresis of 24-hour urine samples from patients, 


their parents, and normal control. 





Patient 
2 


Normal 


Parent 


Gly 


Parent 


Patient 
1 


Hyperglycinemia—Frazier et al 


Table 1.—Glycine Concentrations 
in Blood and Urine 


Serum, Urine, 
mg/ pg/mg of 
100 ml Creatinine 
Patient 1 
(7 yr) 
Patient 2 
(4 yr) 
Mother 
Father 
Normal 
Hypergly- 
cinemic 
patients 


104-282 
10 times 
normal 


3.6-10.8 


Glycine Loading Study 


The glycine loading study was carried | 


out over a two-day period on the patients 
and their parents. A 24-hour urine spec- 
imen was collected prior to oral administra- 
tion of glycine. An EEG was done and 
fasting blood samples were taken. On the 
second day, each subject was given 200 ml 
of orange juice containing an amount of 
glycine equivalent to 150 mg/kg of body 
weight. Blood samples were taken immedi- 
ately following glycine ingestion and at 45 
minutes and four hours after the oral 
load. 


Electroencephalographic 
Analyses 


On both control and test days, an EEG - 


was done, using a monopolar and bipolar 
eight-channel unit, with tracings taken 


while the patients were awake and asleep. - 


The electroencephalographic recording 
taken during the glycine load was timed to 
coincide with the highest concentration of 
circulating glycine. The waking portions of 
the tracings were used for comparison. 


Dietary Formulation 


A relatively low-glycine diet was insti- 
tuted by lowering protein intake to approx- 


imately 1.5 gm/kg of body weight per day. l 


This decreased the daily glycine intake 
from approximately 3 and 4 gm to 1 and 
1.35 gm for patients 1 and 2, respectively. 
Meal planning was carried out by the 
mother, with the aid of several typical meal 
plans and a nutritional guide that listed the 
protein content of all common and 
commercially available foods.? Blood sam- 
ples were sent to the laboratory each week 
over a two-month period for glycine analy- 
sis. 


RESULTS 


These patients were referred for 
metabolie studies not because they 
were severely ill, but because the 
developmental retardation first ob- 
served in the older sibling, and 
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mg/100 ml Glycine in Blood 





2 3 4 


Time in Hours 


Fig 2.—Glycine levels in venous blood after glycine load of 150 mg/kg of body weight for 
suspected nonketotic hyperglycinemic patients 1 (open circle) and 2 (open square), their 
parents (solid circle and square), and normal control (open triangle). 


initially thought to be caused by early 
childhood encephalitis, was being mir- 
rored by the younger sibling. The first 
indieation of an underlying aminoaci- 
dopathy in these patients was exces- 
sive urinary glycine detected by high- 
voltage thin-layer electrophoresis (Fig 
1) and an elevated blood glycine level 
determined by the automated fluor- 
ometric method developed in our labo- 
ratory. As there was no indication, by 
the former method, of a generalized 
aminoaciduria, and since the glycine 
tubular reabsorption rates, calculated 
by the method of Scriver and Davis” 
were well above 90%, the hyperglycin- 
uria did not appear to be of renal 
origin. Ion-exchange chromatography 
of serum and urine from both siblings 


showed the concentration of glycine to 
be in the range reported for con- 
firmed cases of hyperglycinemia (of 
either the ketotic or nonketotic type), 
while serum and urinary glycine levels 
in the parents were in the high normal 
range (Table 1). No abnormalities of 
other amino acids were found in either 
serum or urine. 

An oral glycine tolerance test (150 
mg/kg) confirmed an abnormality in 
glycine metabolism in both siblings. : 
As can be seen in Fig 2, patients 1 and 
2 had maximal blood glycine levels of 
9.6 and 10.5 mg/100 ml, respectively, 
and the concentrations remained sub- 


. Stantially elevated as long as four 


hours after the oral load. Normal indi- 
viduals usually demonstrate a return 
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Table 2.—Urinary Serine and Glycine Levels (mg/24 hr) Before and 





Oral Glycine Load 


Before* 


Glycine 
' Patient 1 


Patient 2 550 add 1.189 
Mother l 193 — 


Serine 


, 
i? 
* 


After 


After 


: . Glycine Serine 


^ 1,116 


Control — ' 120 


Control ' 112 B 





22 i | 25 
25 598 ; 54 
54 : : 446 | . . 76 
43 ' 463 . 89 


. *The 24-hour period immediately prior to, oral glycine incestion. l 
]The 24-hour period immediately following oral glycine ingestion. 


Table 3.—Cerebrospinal Fluid 
Glycine Concentrations 


Sample 


Patient 1 

Patient 2 

Controis*. (N = 3) 

Nonketotic hyperglycinemia* 

Ketotic hyperglycinemia? 

Ketotic hyperglycineraia? 

Nonketotic hyperglycinemia? 

Nonketotic hyperglycinemia*? 

Nonketotic hyperglyc nemia? 
. Controls” (N = 34) 


*Samples from hospital patients tested for 
encephalitis and shown tp be normal. , i 
to baseline blood glycine levels within 
that time. The profile of the fa- 
ther's blood glycine 2oncentraiion dur- 
ing the load appeared to be similar to 
the profile of the normal control, 
whereas the: mother's response, was 
midway between that of the normal 
eontrol and that of the patients. The 





4 


were consuming: two to three times 


the minimum daily requirement of 


protein for their size and age. Restric- : | 


tions of glycine were imposed- by 
decreesing protein intake to approxi- 
mately the minimum daily require- 


. ment—L5 gm/kg of body weight per 
day." The lowering of dietary glycine 


in other cases of hyperglycinemia has 


been ineffective in reversing neuro- 


logiea^ abnormalities"; however, 
similar low-protein diets have been 
effective in alleviating some of the 


. behav:oral problems associated with 


results are similar to those reported : 


by Ando and. Nyhan for obligate 
heterozygotes of nonketotic hvpergly- 
cinemia. | | 

Electroencephalographie ^ studies 
done’ on hyperglycinemie patients 


other 


aminoacidopathies.^ Within 
five weeks of the initiationiof the diet, 
in which glycine intake was approxi- 
matelr one third of the prediet intake, 
the patients’ blood glycine levels 
dropped to-within normal limits. The 


patients remained on the. restricted ` 


diet for more than a year. Although 
there were no improvements in devel- 
opmental indexes, it was believed that 
the lowered diet, combined with à 
program of behavioral modification, 


' was effective in reducing tantrums 


and negative behavior. 
There are several enzymatic defects 


.that can result in an elevated 


"have shown abnormalities described — 
by most -investigators as hypsar-. 


rhythmia.'s ‘The preload, or control, 
EEGs for our patients were normal; 
however, when the glycine level in the 
blood was at its peak,.the EEGs 


showed a consistent slowing of the- 


‘theta waves in both children. No 


alteration ‘in the electroencephalo- . 


. graphic patterns of thé parents was 
induced by the glycine load. 


e 


. We attempted to lower the serum 


‘glycine levels by decreasing glycine 


.. intake. It was determined that the 


. patients, prior to initiation of therapy, 
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concentration of glycine in the blood. 
There are at least four primary 


defects known to cause the ketotic 


form of hyperglycinemia." Although 
neither sibling had a history of. ketotie 
episodes, Baumgartner et al has 
récently stated that the milder cases 
of the so-called ketotic form may noz 
always. show evidence of clinical keto- 
sis. We, therefore looked for the 


‘organi: acids expected to be present 


in the urine should the hyperglyci- 


. hemia be the result of one of the 


ketotie disorders: methylmalonic aci- 
duria, propionic acidemia, or isovaleric 


‘acidemia. Gas chromatographic. anal- 


_ ysis showed no abnormal elevations of 


—_ 


the organic acids that are indicative of 
these respective disorders. The nonke- 
totie form of hyperglycinemia is 
believed tő be due to a defect in the 
glycine-cleavage enzyme, which cata- 
lyzes reaction (1) of the following 
sequence: i | 
CH,NH, + NAD + FH, + H,0— 
Dom 
glyeine 

CO, + NH, + NADH + FH,CH,OH (1 


CH,NH, + FH,CH,OH + NAD -> - 
asd ` : 


i 

COH ` 

glycine 

CH,OH + FH, + NADH (2) 
| 
CHNH, 

| 

CO,H 

serine 


FH, and FH,CH,OH represént tetra- 
hydrofolie and hydroxymethyltetra- 
hydrofolic acid, respectively. Using 
carbon 14-labeled l-glycine and 2- 
glycine, several investigators'*** have 


reported equal incorporation rates of 


the labeled carbon into serine in 
patients with nonketotic hyperglycin- 
emia resulting from deficiency of the 
glycine-cleavage enzyme. Such a de- 
fect would also be reflected | by 
unchanged serine levels in the blood or 
urine with increased glycine intake.** 
Glycine and serine levels were ana- 
lyzed in the urine before and after the 
glycine load in all members of our 
family. The concentration of urinary 
serine for patients 1 and 2 was essen- 
tially unchanged at the highest serum 
glycine levels (Table 2). The parents, 


` on the other hand, showed increases in 


urinary serine concentration follow- 
ing the oral load, although their 
preload serine values were not as high 
as those of the controls. The lack of 
ecnversion of glycine to serine in 
patients'l and 2 supports the hypoth- 
esis that a defect in the glycine- 
cleavage enzyme may explain the 
nonketotic hyperglycinemic condition 


in these patients. Similar lack of 


conversion of glycine to serine was 
seen in a patient described by Larbre 


et al in 1970. 


Hyperglycinemia—Frazier et à 


COMMENT 


Recent work of Perry and col- - 


leagues" has shown that nonketotic 
hyperglycinemia, unlike other hyper- 
glycinemias, is characterized by a 


marked accumulation of glycine in the 


brain. We therefore measured the 
glycine concentrations in the cere- 
brospinal fluid of our two patients. As 
shown in Table 3, patients 1 and 2, 
with CSF glycine concentrations of 
41.9 and 51.8 umoles/100 ml, respec- 
tively, have levels significantly above 
those in either normal controls or 
patients with the ketotic form. The 
fact that the values for our patients 
were not as high as those reported by 
Perry et al may be due to the fact that 
our patients were receiving a low- 
protein diet at the time the samples 
were taken. Also, it should be noted 
that some of Perry and colleagues' 
saniples, in contrast to ours, were 
taken at autopsy. Levy et al^ 
however, have .stated that more 
important than the absolute CSF 
glycine concentrations in determining 
the effect of glycine on the central 


nervous system is the ratio of CSF to ` 


‘ : 


1. Visser HKA, Veenstra HW, Pik C: Hyper- 
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Idiopathische - 


blood glycine concentration. Ratios of 
8.25 and 6.25 for patients l and 2, 
respectively, are more in line with the 
range of ratics from 3.03 to 145 
obtained by Levy. et al?‘ and by Perry 
et al^ for other nonketotic hypergly- 
cinemic patients. -` 


Thus fer, most “eases of either 


ketotic or nonketotic hyperglycinemia 
described in the literature have been | 


either severely ill neonates or. pro- 
foundly retarded older patients. A 


. mildly affected ketotie patient. has’ 


been reported who showed clumsi- 
ness, slight developmental retarda- 


tion, and a response to glycine loading - 


similar.to that in the two nonketotic 


patients described in this report. 
Among cases cf nonketotic hypergly- ` 
.einemia, we are aware of four with 
less severe .neurologie ' involvement. 


than all cases zhus far fully reported. 


. One was briefly reported by Levy et 


al“ in an abstract; the other three are 
unpublished (W. L. Nyhan, oral com- 
munication, Jan 16, 1976). Yet it 
appears that a!l four of these patients, 
though less. severely neurologically 
involved than is typical, were more 
retarded, than the two siblings. re- 
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Diagnostic Value of the Muscle Biopsy 


in the Neonatal Period 


Harvey B. Sarnat, MD 


e Muscle biopsy specimens of 20 full- 


term neonates (13 surgical and seven' 


necropsy specimens) with clinical evi- 
dence of neuromuscular disease were 
studied to determine the diagnostic use- 
fulness of this procedure In the newborn. 
Characteristic pathologic alterations were 
identified in specific diseases. Some find- 
ings were similar to those seen later in 
life, but others differed from those 
expected in the same diseases at older 
ages. Persistence of fetal muscle cells 
was a characteristic common 1o several 
congenital myopathies and neuropathies. 
Lymphocytic infiltrates, muscle fiber ne- 
crosis, and architectural alterations of the 
muscle fibers were not seen at birth. 
Extramedullary hematopoiesis may in- 
volve newborn muscle. Muscle biopsy is a 
safe and simple procedure in the neonatal 
period and has a diagnostic reliability as 
good as at older ages, but histochemistry 
and sometimes electron microscopy are 
essential supplements to classical histol- 
ogy for interpretation. Recommended 
Indications for muscle biopsy in the 
neonatal period are muitiple joint contrac- 
tures at birth or hypotonia and weakness, 
of unknown origin. 
(Am J Dis Child 132:782-785, 1978) 
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knical signs of neuromuscular dis- 
ease often may be recognized in 


. the neonatal period. A means of early, 


accurate diagnosis would not only 
provide a basis for prognosis and 
genetic counseling, it would also 
affec; the medical and orthopedie 
management of the affected neonate. 
The clinical usefulness of the muscle 
biopsy in the neonatal period depends 
on careful selection of patients, the 
application of modern laboratory tech- 
niques such as histochemistry and 
electron microscopy to supplement 
classical histology, and the recognition 
of reliable criteria of normal and path- 
ologic states of striated muscle at 
birth. In some diseases, the pathologic 
findir.gs in the neonatal period resem- 
ble those found at older ages; in 
others, the findings differ considera- 
bly from those expected later in life. 


From the Section of Neurology, Princess 


Margaret Hospital for Children and the Depart- 
ment of Neuropathology, University of Western 
Australie, Perth. Dr Sarnat is now with the 
Department of Neurology, St Louis University 
Sehcol of Medicine. 


Read before the annual meeting of the 


AustraHan Association of Neurologists, Mel- 
bourne, March 28-25, 1977. l 

Repr.nt requests to Department of Neurology, 
St Louis University School of Medicine, 1221 S 
Grand 3lvd, St Louis, MO 63104 (Dr Sarnat). 


METHODS 


Open biopsies of the gastrocnemius or 
quadriceps femoris muscles were per- 
formed in 20 full-term infants over a three- 
year period in the neonatal nurseries of 
Cardinal Glennon Memorial Hospital for 
Children, St Louis, and Princess Margaret 
Hospital for Children, Perth, Australia. 
Thirteen. were surgical biopsies and seven 
of the specimens were taken postmortem. 
Normal control muscles also were taken 
postmortem from six full-term neonates 
and six premature infants of 26 to 36 
weeks' gestation, none of whom had 
evidence of neuromuscular disease. 

Indications for surgical muscle biopsy in 
neonates were a suspicion of neuromuscu- 
lar disease in infants with generalized 
hypotonia and weakness or arthrogryposis 
multiplex congenita. Local anesthesia with 
1% lidocaine hydrochloride was used. Blood 
loss was negligible. Complieations did not 
occur. 

‘Tissue was rapidly frozen in isopentane 
(2-methylbutane) cooled to —160? C in 
liquid nitrogen. Sections of 6 or 8 u were 
cut in a cryostat. Hematoxylin-eosin and 
modified Gomori trichrome stains were 
applied, and other sections were incubated 
for (1) the histochemical demonstration of 
nicotinamide adenine dinucleotide tetra- 
zolium reductase (NADH-TR), total phos- 
phorylase, myofibrillar adenosine triphos- 
phatase (ATPase) preincubated at a pH of 
9.4, 4.7, and 4.4, (2) the PAS reaction with 
diastase control, and (3) oil red O stain. 
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Electron microscopy was performed in’ 


selected cases. 


RESULTS 


Surgical biopsy specimens were 


interpreted as abnormal in every case 
except one. Specific pathologic diag- 
noses of surgical and postmortem 
muscle biopsy specimens included 
three cases of Werdnig-Hoffmann 


disease (surgical) two cases of neu- , 


ropathy that were due to meningo- 


myelocele (postmortem), one ease of. 


familial infantile polyneuropathy 
(surgical), one case of presumed neu- 
ropathy involving lower limbs only 


and in which a structural lesion of the- 


lower spine was not demonstrated by 


myelography (surgical), two cases of - 


amyoplasia associated with agenesis 
of lumbar and sacral vertebrae! (post- 


mortem), and four cases of neonatal ` 
myotonic dystrophy, . previously re- ' 


ported’ (surgical and postmortem). - 
Other diagnoses included one’ case 
of myotubular myopathy without dif- 


ferentiation of histochemical fiber. 


types (surgical), three cases of con- 
genital muscle fiber-type dispropor- 
tion that included one: with internal 
nuclei in muscle fibers of small and 
large size (surgical) two -cases of 
extensive intramuscular hematopoie- 


sis in infants with severe erythroblas-. 
tosis fetalis (postmortem), and one. 
case with a normal neonatal muscle ` 


biopsy specimen to which the nondiag- 
nostie term "benign congenital hypo- 
tonia" was applied because of general- 


ized hypotonia and ‘absent tendon . 


reflexes. Subsequent motor develop- 
" ment was almost normal to 1 year of 


age, but hypotonia: and areflexia 


persisted without weakness, and the 
patient had no other neurologic defi- 
cits (surgical). 


Normal musele is ipae histologi- 
cally and histochemically, except for - 
size of individual muscle fibers, by 30 - 
weeks’ gestation. The full-term neo-. 


nate normally has a mosaic distribu- 
` tion of equal numbers of types I and II 
muscle fibers. The two histochemical 
fiber types are approximately equal in 
size under normal conditions and have 
an average cross-sectional diameter of 
15 u. Type I fibers are defined histo- 


chemically by a relatively large num- ` 


ber of mitochondria and high concen- 
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. Perimysial 


trations of oxidative enzymes, low 
concentrations of glycogen and glyco- 


‘lytic enzymes, and a weak reaction for 


myosin ATPase at a high pH but.a 


strong ATPase reaction when tissue . 


sections are preincubated at à low pH. 
Type II muscle fibers have à reverse 
metabolic profile; oxidative enzymes 
are in low concentration, glycogen is 
abundant, glycolytic enzymes are high 
in concentration, and the .myosin 


- ATPase reaction is strong at a high 


pH and almost completely inhibited at 


a low pH. The differences between: 


muscle fiber types are only quantita- 


' tive and thus relative., 


Discdess for Which 

, Characteristic 
Histopathologic Findings 

Are Identified at Birth ` 


Werdnig- Hoffmann | Diséase.—The 
well-known protile is: already appar: 


ent at birth. Fascicles of rounded : 
‘atrophic muscle fibers are of mixed 


histochemical types. Groups of hyper- 
trophie fibers are almost exclusively 
of type I with ATPase stains but are 
of mixed type when NADH-TR, phos- 


z £F 


phorylase, and FAS stains are applied. 


connective tissue is 
greatly’ increased, but endomysial col- 
lagen: is usually sparse. Scattered 


myotubes aré seen. . Da 


Denervation” Other Than - Werdnig- 


Hoffmann Disease.— Congenital neuro- T 


pathies may be due to meningomyelo- 
cele, diastematomyelia, tumors or der- 
moics of the sacral région. involving 


the cauda equina, ‘infantile polyneuro- ° 
pathy, or a poorly defined caudal form: 
of spinal muscular atrophy different. 


from: Werdnig-Hoffmann disease. In 
these conditions, the adult-type histo- 
logic pattern of: scattered .atrophie 
muscle fibers of both major histo- 
chemical types is seen, but type group- 
ing associated with.reinnervation is 
generally poorly developed because of 


Giant fibers of ‘Werdnig-Hoffmann 
disease are not found. A feature of 
denervated. neonatal muscle, not 
found in neurogenic atrophies. begin- 


immature muscle cells. Infants with 
lumbosacral meningomyeloceles or 
with sacral agenesis often have small 


the short period of pathogenesis: — 


' ning at older ages, is the presence of _ 
seattered fetal myotubes and, other 


. muscles in the calves and thighs that 
' are usually replaced by connective 


tissue-and .fat. Primary amyoplasia 
is postulated as an additional factor in 
the pathogenesis since the muscles are 
derived. from the same embryonic 


mesodermal somites that give origin 


to the dysplastic or absent bony verte- 
brae.: i 

Duchenne Muscular Dystrophy.— 
Muscles of male fetuses of 18 to 20 
weeks’ gestation with high placental 
blood concentrations of creatine phos- 
phokinase.(CPK) already show wide 


‘variation in muscle fiber diameter, 


hyalinized fibers, and increased con- 


nective tissue.?? 


Myotonic Muscular Dystrophy.— —Full- 
term infants with the severe neonatal 
form of this disease have muscle 
fibers that appear to be arrested or 
delayed, in various stages of matura- 
tion. Myoblasts, myotubes, myocytes 
not completely differentiated histo-. 
chemieally, and mature muscle fibers 
are all seen within the same muscle.*® 
However, the degenerative changes of 


" adult myotonie GYBAFODUY are not 
. found. 


Centronuclear (Myotubular) Myopa- 
thies.— Autosomal recessive congenital 
myopathies have been described that 
are characterized pathologically by 


-muscle composed of fetal myotube- 
like muscle fibers. Some sporadic 


cases may involve severe weakness 


^ resulting in respiratory distress in the 


neonatal period. Another myopathy, 
transmitted as an X-linked recessive 
trait, may cause severe symptoms or 
death shortly after .birth; similar 
histologic features of persistent myo- 
tubes are seen in the neonatal 
musele.” | 

. Congenital Muscle Fiber-type Dispro- . 
portion.—This condition requires mus- 
cle biopsy for diagnosis. Muscle fibers 


of histochemical type I are uniformly 


smaller than those of type II although 
they. are otherwise mature." In the 
neonatal cases-reported by Fardeau et 

al" the average diameter of type 1: 
fibers was 12 u. In one of our cases, the 


_average cross-sectional diameter of 


100 type 1 fibers was 7.5 p (3.5 to 15 pò 
and that of 100 type II fibers was 22 c: 
(range, 15 to 28 u), indicating that 
mild eompensatory. hypertrophy of 
type II fibers had already begun. A 
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similar degree of disproportion was 
found in our other cases, both with 
and without central nuclei; type I 
fibers were hypoplastic and type II 
fibers were mildly hypertrophic. In 
older infants and children, type, I 
muscle fibers may achieve normal 
size, but the disproportion persists 
because of uniform hypertrophy of 
type II muscle fibers.' 

One of our three neonatal patients: 
with these findings also had central 
nuclei in more than half of her muscle 
fibers of both sizes and histochemical 
types. A repeated biopsy specimen 
taken when the patient was 5 years 


old showed the same findings of 


fiber-type disproportion and central 
nuclei, and she had nonprogressive 
hypotonia and mild generalized weak- 
ness. This case probably-represents a 
variant of congenital muscle fiber- 
type disproportion, but the relation to 
other centronuclear myopathies : is 
uncertain. Similar cases have pre- 
viously been reported in ekildren.'?-'* 

Unclassified Congenital. Muscular 
Dystrophies.-Many sporadic cases 
have been reported of symptomatic 
congenital myopathies of early infan- 
cy characterized pathologically by spe- 
cific alterations of muscle, including 
abnormal variation in muscle fiber 
diameter and proliferation of connec- 
tive tissue.'^'* Such conditions, some- 
times labeled 
dystrophy" almost certainly consti- 
tute a heterogeneous group of poorly 
understood diseases. Some of these 
cases were associated with malforma- 
tions of the CNS.!* 1? 

Metabolic Myopathies.—Muscle dis- 
eases having abnormal muscle mito- 
chondria, glycogen storage diseases, 
lipid storage diseases of muscle, and 
other genetically determined meta- 
bolic myopathies may have clinical 
manifestations early in life. The 
neonatal muscle biopsy has not been 
sufficiently studied to determine its 
value in these conditions, although it 
: offers a potential for early diagnosis. 


Intramuscular Hematopoiesis.-T wo . 


infants had severe erythroblastosis 
fetalis that was due to Rhesus sensiti- 
zation. Exchange transfusion was per- 
formed a few minutes after delivery, 
but the infants died within hours. At 
the time of necropsy, paraffin sec- 
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"congenital muscular 


tions of multiple skeletal muscles, 


` stained with hematoxylin-eosin, dis- 


closed extensive cellular infiltrates of 
the perimysial connective tissue, espe- 
ciallv around blood vessels. The cells 
also invaded the muscle fascicles 
focally, but'no muscle fiber necrosis or 
myopathie alterations of muscle fibers 
were seen. Át low magnifieation, the 
histologie appearance was that of an 
intense inflammatory myopathy, but 
higher magnification showed that the 


infiltrating cells were normoblasts 
anc myelocytes. Extraraedullary he- 


mazcpoiesis also was found in the 
liver, kidneys, and other organs. 


COMMENT 


The results of this study and review 
of the literature allow the conclusion 
that the diagnostic capability of the 
muscle biopsy is as good in the neona- 
tal period as at older ages. To achieve 
this capability, however, it is essential 
that classical histology be supple- 
mented by modern laboratory tech- 
niques of histochemistry and some- 
times electron microscopy, and that 
interpretation be made by a physician 
experienced in pediatric muscle pa- 
thoiogy. Because muscle biopsies have 
been attempted only recently in the 
neonatal period, the procedure is still 


in transition from the investigative to . 
the routine clinical diagnostic phase of . 


devalopment. It is now recognized, 


"however, that if the suspicion of 


neuromuscular disease is high in a 
newborn, the procedure need not be 
deferred until an older aze because of 
coneern that the pathologie findings 
will not yet be diagnostic at birth. 


The indications for muscle biopsy in 


the neonatal period remain a matter 
of clinical judgment. Femily history 
and clinical signs often are distinctive 
enough to make a confident clinical 


: diagnosis of such diseases as neonatal ` 


myctonic dystrophy and Werdnig- 
Hoffmann disease without confirma- 
tion by muscle biopsy. Duchenne 
museular dystrophy may be diagnosed 
in male infants at 1 week of age by 
CPE determination since an elevated 
concentration of this enzyme already 
occurs in the second trimester of 
gestation.2? (Serum CPK is mildly 
elevated for a few days after delivery 
in normal infants, but tais transient 


elevation does not persist.) Although 
the muscle biopsy specimen of male 
infants affected with Duchenne mus- 
cular dystrophy also would be ex- 
pected to be abnormal, this additional 
information might be redundant. Con- 
genital myasthenia gravis is diag- 
nosed on the basis of prostigmine test 
and electromyography, rather than by 
muscle biopsy. 

Other neonates have symptoms ad 
signs of neuromuscular disease but 
lack a helpful family history, and the 
nature of their illness is not obvious 


` from physical examination alone. For 


these infants, the prineipal indica- 
tions for neonatal musele biopsy are 
the following: (1) multiple congenital 
contractures (arthrogryposis multi- 
plex eongenita), and (2) generalized 
weakness and hypotonia of unknown 
etiology. Tendon reflexes are nearly 
always diminished or lost in sympto- 
matic neonates with generalized neu- 
romuscular disease, and brisk knee 
jerks are evidence against this diag- 
nosis.” Muscle bulk may be greatly 
decreased or replaced by subeutaneous 
fat but may be normal at birth in 
some myopathies. 

The routine application of histo- 
chemical methods to clinical muscle 
biopsy specimens in the past two 
decades has permitted the discovery 
of many new congenital and metabolic 
myopathies. Some, such as the lipid 
myopathy: that is due to muscle carni- 
tine deficiency, are treatable by diet 
and specific replacement therapy. 
Some other identified myopathies are 
nonprogressive and have a relatively 
good prognosis. An example of the 
latter is congenital muscle fiber-type 
disproportion. This disorder is charac- 
terized at birth by hypotonia, variable 
weakness, and often by contractures 
of distal and proximal joints.'^ The 
diagnosis requires a muscle biopsy, 
which may be made at birth, as shown 
previously"! and confirmed in this 
study. Infants with this disorder 
generally improve in strength, have 
normal intelligence, and their eontrac- 
tures respond to physiotherapy with- 
out need for plaster casting or 
surgery. The management and prog- 
nosis of such cases clearly differ from 
those of infants with muscular dystro- 
phy, Werdnig-Hoffmann disease, or 
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other progressive diseases, and early 
diagnosis by muscle biopsy is advanta- 
geous. 

'Infiltrates of blood-forming cells in 


muscle probably are asymptomatic `, 


and do not lead to irreversible damage 


or fibrosis. Inflammation, in the form ` 


of perivascular and interstitial infil- 
trates of lymphocytes in muscle, has 
not been reported for neonates. Even 
later in infancy, this finding generally 
signifies a museular dystrophy rather 
thán polymyositis.” Necrosis of mus- 
ele fibers was not found in any of our 
patients, even those with myotonic 


dystrophy, in contrast with the condi- 
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tion in later childhood and adult life, l 


Muscle fiber necrosis also was not 
seen in fetuses at risk for Ducherne 


muscular dystrophy" 3 and has: not 


been reported in neonatal muscle’ in 
any condition except, perhaps, trau- 
ma, None of our cases or- those 


neonates previously reported by oth- .. 


ers has shown architectural altera- 
tions of muscle fibers, such as whorls, 
splitting, or striated-annulets; 
Muscle biopsy is feasible in even the 
weakest infants, who need not be 
removed from their isolettes. Local 
anesthesia is satisfactory, and che 
risks of general anesthetics are 
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avoided. Blood lóss is negligible. Nee- 


: dle biopsy techniques have been dével- 


oped. in some centers that further 


simplify the surgical procedure and 


provide. satisfactory specimens for 


. diagnostic purposes in young in: - 


fants.” Thus, muscle biopsy is a low- 
risk procedure offering the potential 
for diagnosis of many neuromuscular 
and metabolic diseases at birth. 
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Kleine-Levin Syndrome 
Associated With Fire Setting 


e Kleine-Levin syndrome is character- 
ized by-periódic hypersomnia associated 
with megaphagia and striking behavioral 
and psychiatric „symptoms; it occurs 
primarily in adolescent boys. We treated a 
17-year-old boy who had typical recurring 
somnolent episodes. His bizarre behavior 
included tire setting and stealing, both of 
which ‘may have represented compul- 
sions. His EEG during a sleepy episode 
was diffusely abnormal with generalized 
slowing of background activity; as he 
awoke and Improved clinically, hls EEG 
returned to normal. Between episodes, his 
. EEG was normal. The relationship be- 
tween Kleine-Levin syndrome and other. 
sleep disorders Is discussed. The neuro- 
chemistry and neurocircuitry that may 
provide the requisite substrate for this 
complex and fascinating neuropsychiatric 
disorder are briefly reviewed. 

(Am J Dis Child 132:786-789, 1978) 


he Kleine-Levin syndrome is 
characterized by periodic hyper- 
somnia usually associated with inega- 
pliagia; it occurs predominantly in 
adolescent boys. Striking behavioral 
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symptoms may .precede, follow, or 
coineide with the sleeping episodes; 
these include motor restlessness, tru- 
culence, and uninhibited sexuality. 
Other reported psychiatric symptoms 
include alterations in sensorium, am- 
nesia, affective symptoms, delusions, 
and hallueinations. The sleeping epi- 
sodes characteristically start sudden- 
ly, last several days, recur at intervàls 
of several months, and cease com- 
pletely by the third decade. Precipi- 
tating factors may or may not be 
idertifiable. The typical patient is 
completely normal between episodes. 
Electroencephalographie abnormali- 
ties of a diffuse, generalized type 
have been reported in some cases 
during the episode. Treatment with 
cerebral stimulants, amphetamines, or 
methylphenidate hydrochloride may 
abort an episode. 

Tais syndrome was initially delin- 
eated by Levin' using two cases 
described by Kleine*; it was desig- 
nated the Kleine-Levin syndrome in 
1942 by Critchley and Hoffman? In 
1962, Critchley: reviewed the 26 
known cases, and an article by 
Jeffries and Lefebvre in we cites 40 
known cases.° 

In the various cases seort in the 
literature, the primary clinical finding 


was periodic hypersomnolence. The 
disorders of excessive sleep can be 
divided into two main typés: narcolep- 
sy and hypersomnia. Narcolepsy is 
characterized by brief episodes of 
sudden, irresistible sleep. attacks af- 
ter which the patient awakes.alert and 
refreshed. In the hypersomnias, the 
onset of sleep is more gradual, the 
sleep episode is prolonged for hours or 
days, the patient is difficult to arouse, 
and on awakening, he is drowsy, irrit- 
able, slow in mentation, and may have 
alterations in sensorium. Cataplexy, 
sleep paralysis, and hypnogogic hallu- 
cinations are typically seen in narco- 
lepsy, but not in the hypersomnias. 
The EEGs obtained during sleep 
have been extensively studied in 
narcolepsy and indicate that in those 
patients with cataplexy, the nocturnal 
sleep and the sleep attacks begin with 
rapid eye movement (REM) sleep. The 
hypersomnias have been less well 
studied, but include the Kleine-Levin 
syndrome and the Pickwickian syn- 
drome, both of which are associated 
with eating disorders. The sleep EEG 
was rigorously studied by Billiard et 
al’ in one female patient who may 
have had Kleine-Levin syndrome. Wil- 
kus and Chiles’ studied the EEGs of 
an adolescent boy with the typical 
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findings of Kleine-Levin syndrome. 
During a sleeping episode, they noted 
diffuse abnormalities and stage REM 
at sleep onset during diurnal record- 
ings; two overnight EEGs recorded 
during an attack did not show sleep-. 
onset REM; although stage 3, 4, and 
REM sleep were decreased. The 
recordings were normal between epi- 
sodes. Although their patient did not 
have the typical brief sleep attacks of 
narcolepsy nor any of the'usually asso- 
ciated symptoms, the finding of REM 
at sleep onset blurs the EEG distinc- 
tion between narcolepsy and the peri- 
odic hypersomnias. EE 
Through the centuries, man has 
been as fascinated by fire as he is 
curious about dreaming and sleeping. 
Mythology and folklore is replete with 
references to fire. Greek philosophy 
included elaborate theories about fire 
and its importance in the creation of 
the universe. Fire setting as a 
psyehiatrie symptom has beeri studied 
in retrospective -psychodynamic case 
reports and in terms of phenomenolo- ` 


gy of the symptom. The various ` 


psychodynamic. theories of. fire set- 
ting in children and adolescents are 
sueeinetly summarized in à review by 
Heath et al.* l ini i 
The freudian .theory that fire 
setting and-enuresis are related to 
sexual drives has greatly influenced 
later writings. Fenichel theorized 
that fire setting is the expression of a 
sadistic drive seeking to destroy the 
loved object. Kaufman et al viewed 
fire setting a$ an ego defense mecha- 
nism that transforms passive helpless- 
ness into active mastery. Although 


epidemiological studies suggest a ten- - - 


tative link between fire setting and 
enuresis" and between fire setting 
and low IQ," these associations are 
not proved. Although fire setting, 
enuresis, and animal cruelty in child- 
hood have traditionally been consid- 
ered' a triad predictive of later 
violence," rigorous studies of the asso- 
ciation between fire setting and 
violence are not available. Fire setting 
may represent a compulsion; although 
most children and adolescents who set 
fires are unable to offer explanations 
for this. behavior, many: of these 
youngsters do describe an irresistible 
urge to set and watch fires. 
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We studied an adolescent boy with 
Kleine-Levin syndrome whose behav- 
ioral disturbances included fire set- 
ting. Electroencephalograms were ob- 
tained during hypersomnic episodes, 
during treatment. with ‘a: cerebral 
stimulant, and during an asympto- 
matie period. ' ' 


REPORT OF A CASE 


1 


A 17-year-old adopted boy had problems 
beginning when he was 14 years of age, 


when he started to steal small amounts of 
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money irom his parents.and was sus 
pended from school for rowdy activities. 
During this time, strange sleeping behav- 
ior began, exemplified when he was found 
sleeping under a neighbor's porch. During 
an examination at the office of his pediz- 
trician, he. refused to answer questions, 
stared straight ahead, and when asked fcr 
a urine specimen, started for the bathroom, 
stopped, returned, and would. not answer 
questions. The patient was hospitalized for 
bizarre behavior, lethargy, and excessive 
sleeping; a psychiatrist and neurologist 
were consulted. He was irritable and nega- 
tivistic with the nurses in the hospital, 
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Left, Patient in somnolent period. Background activity of 5 to 6 counts per second (cps) 
with bursts of high-amplitude, slow-wave action appear predominantly in posterior head 
regions. Right, Patient in awake period. Normal background activity of 8 to 9 cps and 


normal record is seen. 
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refused food, and once tried to leave the 
hospital. 
made. 
During the next seven months, the 
patient had four similar episodes. During 
each episode, the patient was truculent and 
had aggressive behavior during one of 
these periods of somnolence, striking his 
dog. On another oceasion, he went through 
the motions of smoking a cigarette when 
he did not have a cigarette. During one 
hospitalization, he expressed sevéral para- 
‘noid ideas and had “visual and auditory 
hallucinations. For example, once he was 
afraid people were trying to kill him, and 
brought his razor to the nursing desk to 
prevent this; he also hid his thermometer 
so people could not steal it. These thoughts 
were expressed mostly at night, and all 
oecurred during the sleepy period. The 
auditory hallucinations were usually 
threatening voices, although on one occa- 
sion, he hallucinated that his therapist was 
verbally reassuring him. During these 


sleepy periods, he had only one episode of. 


proved megaphagia, when he suddenly ate 
two trays of food. Following each somno- 
lent episode, he was amnesic for most of his 
unusual behavior. 


During several of these somnolent 


episodes the EEGs were abnormal (Figure, 


left), showing diffuse slowing; during his 
interim normal periods, the EEG .was 
found to be normal (Figure, right). During 
these normal periods, he seemed cheerful, 
relatively cooperative, and was described 
by his parents as "his old self." 

The patient's subsequent course was one 
of numerous hospitalizations, several to a 
psychiatric ward. Several diagnoses were 
considered, including postencephalitis syn- 
drome (he had chicken pox encephalitis at 
age nine years, with no demonstrable 
residual effects) and schizophrenia (made 
during a somnolent period when the 
patient had hallucinations). Twice during 
somnolent periods, the patient described 
an urge to set fires. Once he considered 
setting fire to drapes in the hospital, and 
once he lit a. match to the end of a ther- 
mometer to watch the mercury rise. On the 
day of discharge from an early hospitaliza- 
tion, he went to a neighbor’s house, stole 
some football tickets, masturbated into his 
mother’s underwear, and set fire to his 
neighbor’s drapes. He then called the fire 
department and tried to put the fire out 
himself. This precipitated the two-month 
psychiatric hospitalization, and the diagno- 
sis of Kleine-Levin syndrome was ‘then 
considered. Treatment with amphetamines 
was started, and he awoke. An EEG at this 
time was normal. The medication was 
stopped after three days, and since then he 
has had two recurrences, each of which 
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No definitive diagnosis was 


were successfully managed with a brief 
course of amphetamines. 


LABORATORY DATA 


Laboratory” results, summarized from 
several hospitalizations, were as follows: 
CBC counts were always normal; and liver 
enzyme levels, kidney function tests, 
serum electrolyte values, protein studies, 
and glucose concentration were all normal. 
Drug screens were negative. The VDRL 
was nonreactive. An EEG, performed with 
use of nasopharyngeal electrodes, failed to 
show temporal lobe spikes. Computerized 
axtal tomography was normal. His IQ 
scores were in the normal range. Academic 
achievement testing showed he was one to 
two years behind his school level. Projec- 
tive testing during a lethargic episcde 
when the patient was having hallucina- 
tions was interpreted as showing notewor- 
thy psychological deter ioration in the form 
of psychosis. 


COMMENT 


This patient clearly meets the major 
criteria of Kleine-Levin syndrome. He 
is an adolescent boy with periodic 


episodes of hypersomnia that are . 


associgted with an abnormal EEG. 
Behavioral disturbances (eg, fire set- 


' ting and animal cruelty,) or psychiat- 


ric symptoms (truculence, paranoid 
ideation, suicidal thoughts, and log- 
orrhea) were present, concurrent with 
or immediately . subsequent to the 
sleepy episode. Between episodes he 
was symptom-free, had a normal EES, 
and was amnesic about most of the 


. hypersomnolent period. He had orily 


one proved episode of megaphagia 
during a sleep episode. Megaphagia, 
although frequent in this syndrome, 
may be absent. Two of the five patients 
reported by Kleine did not have mega- 
phagia. Fresco et al," in a series of 58 
male patients, noted that megaphagia 
was absent in 24 (41%) of them. 
Critchley initially noted that the 
EEGs of patients with Kleine- 
Levin syndrome were abnormal dur- 
ing the hypersomnolent period and 
reverted to normal between episodes.‘ 
Since taen, there have been scattered 
reports of generalized abnormality 


- during episodes. In our patient, there 


was generalized slowing of the back- 
ground activity but no evidence of 
asymmetry or spike activity during 
the hypersomnolent periods. One of us 


(P.S.P.) was present during the diur- 


- 


- 


nal recording when the patient was 
irritable (Figure), but he responded to 
questions with brief, appropriate an- 
swers. In this patient, no sleep-onset 
REM was noted, in contrast to the 
patient described by Wilkus and 
Chiles.’ When the patient improved 
clinically his EEG returned to normal, 
and.an EEG taken between episodes 
was normal. Twenty-four-hour poly- 
graphic EEG recordings: have been 
performed by Popoviciu and Corfaiu'? 
in an apparently typical patient who 
had a massive decrease in REM sleep. 
Billiard et al* reported 24-hour record- 
ings in a female patient, but since 
most patients with Kleine-Levin syn- 
drome are boys, she is not typical. 
Clearly, more rigorous studies are 
needed, including 24-hour polygraphic 
recordings in typical patients. 

The exact nature of Kleine-Levin 
syndrome and its relationship to other 
periodic hypersomnias has yet to be 
established. Rapid eye movement nar- 
eolepsy, characterized by the clinical 
tetrad of sudden sleep attacks, cata- 
plexy, sleep paralysis, and hypnogogic 
hallucinations, has been rigorously 
studied and is clearly clinically dis- 
tinct from the Kleine-Levin syn- 
drome, although the finding of sleep- 
onset REM in one patient by Wilkus 
and Chiles’ suggests the possibility of 
similar causative factors in both disor- 
ders. 

In this patient, the coexistence of 
nypersomnia and fire setting with an 
episode of inappropriate sexuality 
suggests possible involvement of the 
limbic system. The patient described 
his fire setting and stealing as urges, 
and these behaviors may have repre- 
sented compulsive rituals. Kelly et al'* 
have treated patients with intractable 
obsessions and compulsions by cutting 
the anterior cingulate gyrus; this has 
been successful in some cases. 

By inference, then, the cingulate 
gyrus, which is an integral part of the . 
limbic system, is thought to mediate 


some aspects of ritualistic, compulsive ` 


behavior. The amygdala is also part of 
the limbic system and has rich neural 
interconnections to the hypothalamus; 
both are known to influence eating 
behavior and sexual behavior, which 
are classically disturbed in the Kleine- 
Levin syndrome. The hypothalamus 
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has neural connections to both the : 


retieular activating system and the 
limbic system. The raphe nuclei are 
serotonin-containing neurons loeated 
in the lower midbrain and upper pons 
and are part of the reticular activat- 


ing system; the axons of these nuclei - 


ascend via the medial forebrain bun- 
dle (MFB) to terminate primarily, but 


not exclusively, in the hypothalamus., 
Animal studies suggest that these: 


serotonergic raphe nuclei may me- 
diate sleep onset. and maintenance. 
There are two major norepinephrine 
pathways. The ventral pathway origi- 


nating from nuclei in the brain stem: 


also ascend via the MFB to the hypo- 


l. Levin M: Periodic somnolence and- morbid 


hunger: A new syndrome. Brain. 59:494-504, 
1936. 

2. Kleine W: Periodische Schlafsucht. Mon- 
atschr Psychiatr Neurol §7:285-320, 1925. 


3, Critchley M, Hoffman H: The "syndrome of l 
periodic somnolence and morbid hunger (Kleine- ` 
Levin syndrome) Br Med J 1:230:137-139, 
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4. Critchley M: Periodic hypersomnia and 
megaphagia in adolescent males. Brain 85:627- 
657, 1962. 


5. Jeffries J, Lefebvre A: Depression and — 


mania associated with Kleine-Levin-Critchley 


syndrome. Can Psychiatr Assoc J 18:439-444,~ 


1978. 

6. Billiard M, Guilleminault C, Dement W: A 
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Kleine-Levin syndrome or a new clinical analy 
Neurology 25:436-443, 1975. 2 
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thalamus and to other portions of the . 


limkic system. The dorsal norepineph- 


rine pathway originating. in the 


nucleus coeruleus ascends’ dorsally in 
the MFB to terminate in the hippo- 
campus (also a part of the limbic 
system) and the cerebral cortex." _ 
Amnesia for both the hypersomnias 
and bizarre behavior is common in the 
Kleine-Levin syndrome and may re- 
late to malfunction in the hippocam- 
pus or its interconnections within the 


limbic or reticular activating systems. 


The described advances in neurochém- 
istry may well provide a theoretical 


framework for clearer understanding : 
of che sleep disorders, particularly . 
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Kleine-Levin syndrome, as typica! 
patients are examined and extensive- 
ly studied with 24-hour EEG record- 


' ings.and by evaluation of the metabo- 
lites of the. putative neurotransmit- 


ters. 

In eonclusion, it is important that 
patients with Kleine-Levin syndrome 
often consult first with a psychiatrist 
for behavioral, affective, or cognitive 
symptoms. Kleine-Levin syndrome 
may represent a disorder that bridges 
psychiatry and neurology, and an 
analysis of such disorders may allow 
improved understanding of neuropsy- 
chiatric phenomena. 
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. Child Abuse 


Its Relationship to Birthweight, Apgar Score and Developmental Testing 


Edward Goldson, MD; Michaal J. Fitch, EdD; Theodore A. Wendell MA; Gary napi: MA 


o Fifty-two abused and 23 janaldi 
children trom a low socioeconomic group . 
were studled with respect to birthweight, : 


five-minute Apgar score, and develop- 


mental quotients. An assoclation'.was ' 


found: between low Apgar scores, low 


birthweight, poor performance on devel- 


opmental testing, and child abuse. Fur- 


thermore, it was found that among,  éhil-. 


dren with normal birthweights, abused 


_ children tended to have lower Apgar’ 
scores and significantly lower: develop- - 


mental quotients. This study suggests 
that among this group of children, abuse 
and subsequent poor performance may 
be related not only to the socioeconomic 
status of the children but also to the 
characteristics the child brings to the 


parent-child relationship and to the abu- 


sive environment. 
(Am 4 Dis Child 132:790-793, 1978) - 


p= the. past few years, as a 


result of the increasing aware- .. 
ness of the problems associated with. 


child abuse, attempts have been made 
to investigate the etiologic factors of 


this sociomedical disorder. Relation- . 
ships between socioeconomic condi-. . 
tions and abuse? as well as between , 


parental psychological ‘makeup ‘and. 
abuse have been drawn.** A definite 
„association has been found between 


low birthweight and abuse.» Further- | 
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more, it lios been suggested that when ` 
faulty maternal attachment occurs in. 


the immediate newborn period, chil- 
dren may be at risk for being abused.* 
Finally, other studies have shown a 
relazionship between abuse and poor 


performance on developmental test-. . 
. ing. ' However, in these studies, differ- 


ences in birthweight were not consid- 


ered: The purpose of- this article is to 


examine the relationship between 
child abuse, birthweight, the five- 
minute Apgar- score, and performance 


on the vals Seales of Infant Devel- - 


opment. s : 
'SÜBJECTS AND METHODS 


The subjects were drawn from a study 


: population of both abused and nónabused: 
‘children who had been- involved in a 


prospective study on «child abuse. Child 


' abuse, which was defined in accordance 


with the 1969 Colorado law (Senate Bill No. 


. 91) cn reporting of child abuse, included 


nonaecidental trauma, neglect, and failure 
to thrive. The 140 subjects in the prospec- 
tive study were recruited during the years 
1972 to 1975. All children hospitalized at 
Denver General Hospital with the diag- 
nosis of nonaccidental trauma, failure-to- 
thrive, or both were included in the study. 
The zcntrol subjects also included in that 
study were nonabused children of normal 
and law birthweight recruited from the 
Well-Child Clinics operated by the Denver 


Department of Health and Hospitals. Not : 


all of hose children were included in the 
current study since data on birthweight, 
Apger scores, and developmental quotients 
were not available for all of them. Hence, 
the carrent study included only children for 


M 


whom complete data were available. The 
group finally studied was made up of 44 


‘boys and 31 girls who ranged in age from 2 
to 30 months: Fifteen of the boys and ten 
of the girls had sustained nonaccidental 
" trauma. Another 15 boys and nine girls had 


the diagnosis of failure-to-thrive. Two girls 
and one boy sustained both nonaccidental 
trauma and failure-to-thrive. The non- 
abused control group included 18 boys and 


- ten girls. 


The Apgar scores and birthweights were 
obtained from the hospital records. The 


developmental scores were obtained by the 


study personnel using the Bayley Scales of - 
Infant Development either at the time the 
child was idéntified as being abused or 
when the nonabused controls entered the 
study. At the time of testing, the study 
personnel were aware that the children 


_ were abused or nonabused but, did not 


know their birthweights or Apgar scores. 


. Statistical analysis comparing the study 
groups was performed using- analysis of 
' - variance and the, chi-square test. 


RESULTS 


‘The first parameters studied were 
the relationships between abuse and 
both developmental functioning and 


the five-minute Apgar scores. As is: 
. given. in Table 1, abused children 


scored significantly lower.than non- 
abused controls on both the mental 


. and motor portions of the Bayley 


Scales of Infant Development. Figuré 
1 also shows that abused children had 
lower Apgar scores than did the non- 
abused controls. 

However, both the abused and 
nonabused populations consisted of 
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Table 1.—Developmental Quotients of Abused and Nonabused Children 


Developmental Quotients* 


"rp 
(N = 23) 
Mental scale 87.52 4218.12 - 106.00 + 16.40 17.55 «.001 - 
Motor scala 88.13 + 19.81 ^ 104.17 + 20.54 10.22 «:,001 





*Developmental quotient indicates mean score + SD.- 
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Fig 1.—Five-minute Apgar scores of abused and nonabused children. Clear bar indicates ' 


abused children; bar with diagonal lines indicates nonabused children. 
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Table 2.—Relationship Between 
Birthweight and Child Abuse* 


Abused Nonabused 
Children Children 


<2,500 14 a? 2 8.7 
22,500 38 73 i 91 
Total 52 100 023 100 
Mean weight : 
+ SD,g 2,825 + 668 2,995 + 418 
*F = 1.27; df, = 1; df, = 73; P > .05. 


children with both normal (> 2,500 g° 
and low birthweights (< 2,500 g). It 
seemed important, therefore, to ex- 
amine the abused children with 
respect to their birthweights. The 
incidence of low birthweight was 27% 
among the 52 abused children as 
compared with 8.7% for the 28 non- 
abused controls (Table 2). The differ- 
ence between these groups is not 
statistically significant because of the 
small sample. However, in a previous 
publication? in which both abused and 
nonabused children were drawn from 
the same neighborhood health pro- 
gram population as the current sub- 
jects, the increased number of abused 
children with birthweights under 





. 2,500 g was statistically significant. 


Performance on the Bayley Scales 
of Infant Development of abused and 


. nonabused children with low birth- 


weights was compared. There were no 
differences in developmental func- 


' tioning between the two groups of 


children with low birthweights. How- 
ever, children in both of these low 
birthweight groups scored much lower 
than children with  birthweights 


greater than 2,500 g (Fig 2). 


Next we compared the develop- 
mental quotients and Apgar scores of 
the nonabused and abused children 
with those of children with normal 
birthweights. In contrast to the chil- 
dren with low birthweights, when chil- 
dren with normal birthweights were 


-= compared, the nonabused children did 


significantly better on developmental . 
testing than did the abused children ' 
(Table 3). As shown in Fig 3, the 
Apgar scores of the abused and non- | 
abused children with normal birth- 

weights were also different. There 


.were more nonabused (71%) than 


abused children (40%) with Apgar 
scores of 10. These findings were 
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` Fig 2.—Comparison of developmental quotient (DG) and birthweight. Clear bar indicates 


mental DQ; bar with diagonal lines indicates moto” DQ. Top, DQs of 59 children with : 


birthweights = 2,500 g. Bottom, DQs of 16 children with birthweights < 2,500 g. For 
children with birthweights > 2,500 g, mean mental DQ was 99.2 and mean ‘motor DQ was 
98.2. For children with birthweights }< 2,500: g, these were 71.2 and 74.0, respectively. 
For mental scale t = 6. 27, df = 73, P< 0001; for motor scale, B = 455, df = 73, 


P < .0001. 


Table 3.—Developmental Quotients Among Abused and Nonabused Children 
With Normal Birthwaights 


Developmental Quotients* 


Nonabused 
(N = 21) (F 


93.89 + 15.57 
93.79 + 18.40 


Mental scale 
Motor scale 


108.67 x: 12.14. 
106.24 + 19.25 


<.001 
«05 - 


14.11 
5.99 





*Developmental quotient indicates mean score + SD. 


statistically significant (x? = 5. 53: 
df = 1; and P = .019). Finally, there 


were more abused children (7.9%) with ` 


Apgar scores of less than 8. 


COMMENT 


Several interesting — 
emerged from our study. First, we 
were able to show, as have other work- 
ers, that low birthweight and abuse 
are associated.** Second, we found 
‘that there is an association between 
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findings, 


low birthweight and poor perform- 


ance on developmental testing, a.. 


conclusion that has been reported by 
otners.'^" Third, we: demonstrated 


` that when abused and nonabused chil- 


dren with normal birthweights and 
from the same socioeconomic group 


are compared, the abused children still : 


did significantly worse on develop- 


~ 


mental testing than did their non- 
abused counterparts. As, has been 
noted earlier, previous: FEE evalu- 


‘strate that . abused 


ating developmental functioning of 
abused children do not distinguish 
abuse with respect to birthweight. 
Finally, there appears to be an asso- 
ciation between lower Apgar scores 
and abuse, even among children with 


‘normal birthweight. - 


Several authors have associated 


. child abuse and its results with poor 


socioeconomic conditions.*"* Although 
we agree that economie and social 
deprivation are among the important 
predisposing.factors for child abuse, 
the current study suggests that other 
variables are important with respect 
to the developmental outcome for 
abused children. Our data demon- 
children with 
normal birthweights from low socioec- 
onomic groups do worse on develop- 
mental tests than do nonabused chil- 
dren of normal birthweight from the 


. same group. This suggests that there 


are destructive forces peculiar to the 
abusive environment among the poor 
that are not necessarily related only to 
poor socioeconomic conditions. 

. The final finding of this study 
concerns the relationship between the 


. infant's condition at 5 minutes of age 


and’ the infants subsequent fate. 
Other investigators have associated 
lower Apgar scores with lower scores 
on the Bayley Scales of Infant Devel- 
opment." The data for our total popu- 
lation, which includes children of both 
normal and low birthweights, show an 
appreciably lower Apgar score among 
the abused children than among the 
nonabused children. When we exam- 
ined the ‘Apgar scores of the abused 


‘and nonabused children with normal 


birthweights, the ‘differences, al- 
though not as striking, were signifi- 


cant. Does the infant's initial distress, 


which the lower Apgar score reflects, 
influence the parents’ (mother's and? 
or father's) ability to bond to their 
baby? We suggest that these infants 
might be less able to manifest those 
qualities that attract parents to their 
infant and so facilitate the establish- 
ment of a warm and comfortable rela- 


tionship between parent and child. 


Thus, we suggest that if there is a 
failing in this attachment, the child is 
at greater risk of being abused and 


 eonsequently of having subsequent 


developmental delays. These develop- 
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Fig 3.—Five-minute Apgar scores of abused and nonabused children with normal 
birthweights. Clear bar indicates abused children; bar with diagonal lines indicates 


nonabused children. 
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mental lags may, therefore, be more 
the product of poor attachment, inad- 
equate stimulation, and abuse than a 
function only of poor socioeconomic 


conditions. It should also be noted that 


none of the children with normal 
birthweights had any problems that 
could be identified by physical exami- 
nation. 

If one accepts this thesis, it follows 
that early identification of infants at 
high risk for abuse (a capability we 
must strive to enhance) can be further 
improved on by attention to infants 
with low Apgar scores, particularly 
among children with normal birth- 
weights. Gray and her co-workers'* 
have sought to identify the break- 
down, or lack of attachment, in the 
delivery room by observing the moth- 
ers response to her infant. We 
suggest that any child with a low 
Apgar rating, even with a normal 
birthweight, could be at increased risk 
for lack of maternal bonding and, 
therefore, under greater jeopardy for 
abuse. Consequently, such children 
and their parents should be observed 
closely, and support, instruction, and 
direction should be provided both 
before and after discharge from the 


hospital if there is any evidence for an - 

inappropriate attachment. In this way — . 
one might be able to promote good  : 
parenting skills and reduce the chance — - 


for subsequent breakdown in parent- 
ing and later abuse. 
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Cylert (pemoline) 


Children can bé cruel. Their teasing about taking noontime 
medication can cause serious pons for the child with MBD. 


— 


Here’s how Cylert eliminates this problem: 


e Once a day dosage athome __ 
e Eliminates mid-day school — 


! In. addition, Cylert offers these hamtii: 


e Avoids ups and downs of drug action brought about by 
multiple daily dosage 


e Control of medication by the — 

.'* A chewable dosage form | 
e. Less physician paper work (Cylert i is in schedule IV). 
e Safety and efficacy proven in extensive clinical studies* 


*Copy of the Cylert Monograph available to » Physicians on written request. 


When not to use medication 


Cylert should not be used for (and will not disorders, including psychosis. 
be effective in) simple cases of overactivity : 


in school-age children. The physician should rely on a complete 


` history of the child and a thorough descrip- 
Neither should it be used. in the child who > tion of symptoms from both parents and 
exhibits symptoms secondary to environ- teacher before postulating a diagnosis 
mental factors and/or primary psychiatric of MBD. eosaoe: 
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Cylert and Cylert Chewable Tablets 
(pemoline) 
Prescribing Information © 


Indications: MINIMAL BRAIN DYSFUNCTION IN CHILDREH —.as 
ane therapy to other remedial measures (psychological, eduzational, 
socia 

Special Diagnostic Considerations: The cause of minimal brain dysfunction 
(MBD) is unknown. Diagnosis of MBD involves the use of medical, 
psychological, educational, and social tools, since no single diagnostic test is. 
adequate. 

MBD is characterized by chronic moderate to severe hyperactivizy, short 
attention span, distractibility, emotional lability, and impulsivity. 
Nonlocalizing (soft) neurological signs, learning disability, and abr ozmal 
EEG may or may not be present. The diagnosis of MBD must be bzsed upon 
a complete history and evaluation of the child and not Solely on the presence 
of one or more of these characteristics. 

Drug treatment is not indicated for all children with MBD. In the primary 
therapy of MBD, appropriate educational placement is essential and 
psychosocial intervention is generally necessary. When these measures alone 
are insufficient, the decision to prescribe stimulant medication will d3pend 


upon the physician's assessment of the chronicity and severity of the child's. - 


symptoms. Stimulants are not intended for use in the child who exhibits 
symptoms secondary to environmental factors and/or primary psychiatric 
disorders, including psychosis. 


Contraindications: Cylert (pemoline) is contraindicated in patients with 
known hypersensitivity or idiosyncrasy to the drug. (See ADVERSE 
REACTIONS.) 


Warnings: Cylert is not recommended for children less than 6 vea:s of age 
since its safety and efficacy in this age group have not been establisaed. 

Sufficient data on the safety and the efficacy of the long-term use of Cylert 
in children with minimal brain dysfunction are not yet available. 

A temporary suppression of the predicted growth rate (weight ardor 
height gain) has been reported for children receiving long-term stimulant 
therapy. A definite causal relationship between stimulant drugs and this 
finding has not been established. 


Precautions: Liver function tests should be performed periodically during 
therapy with Cylert. The drug should be discontinued if abnormalities are : 
revealed and confirmed by follow-up tests. (See ADVERSE REACTIONS 
regarding reports of abnormal liver function tests and jaundice.) 

Cylert should be administered with caution to patients with significantly 
impaired hepatic or renal function. 

The interaction of Cylert with other drugs has not been studied in humans. 
Patients who are receiving Cylert concurrently with other drugs. es»ecially 
drugs with CNS activity, should be monitored carefully. 

Cylert failed to demonstrate a potential for self-administration in primates. 
However, the pharmacologic similarity of pemoline to other 
psychostimulants with known dependence liability suggests tha: 
psychological and/or physical dependence might also occur with Cylert. 
There have been isolated reports of transient psychotic symptoms accurring 
in adults following the long-term misuse of excessive oral doses of pemoline. 
Cylert should be given with caution to emotionally unstable patients who 
may increase the dosage on their own initiative. 

Usage during Pregnancy and Lactation: The safety of Cylert (pericline) for 
use during pregnancy and lactation has not been established. 

Fertility, reproduction, and teratology studies were conducted in .aboratory 
animals. Pemoline, in doses of 18.75 or 37.5 mg./kg./day, had no effect on the 
fertility of male or female rats. The drug, when given to pregnant rats (from 
gestation day 15 through weaning) and to rabbits (from gestation deys 6-18) 
at these same dosage levels, produced no teratogenic or embryotoxiz effects, 
and had no effect on the viability of the young at birth. However, inzreased 
incidences of stillbirths and cannibalization were observed when pemoline 
was given to rats at these dosage levels, beginning 14 days prior to cor.ception. 


Adverse Reactions: Insomnia is the most frequently reported side effect of 
Cylert; it usually occurs early in therapy, prior to an optimum therapeutic 
response. In the majority of cases it is transient in nature or responds to a 
reduction in dosage. 

Anorexia with weight loss may occur during the first weeks of therapy. In 
the majority of cases it is transient in nature; weight gain usually resumes 
within three to six months. 

Stomach ache, skin rashes. increased irritability, mild depression, nausea, 
dizziness, headache, drowsiness, and hallucinations have been repcrted. 

Elevations of SGOT, SGPT, and serum LDH have occurred in pazients 
taking Cylert, usually after several months of therapy. These effects appear to 
be reversible upon withdrawal of the drug, and are thought to be 
manifestations of a delayed hypersensitivity reaction. There have a so been a 
few reports of jaundice occurring in patients taking Cylert; a causal 
relationship between the drug and this clinical finding has not been 
established. 

There have been reports of dyskinetic movements of the lips, face, and 
extremities occurring with the use of Cylert, Convulsive seizures heve also 
been reported. A definite causal relationship between Cylert and thes= 
reactions has not been established. 

Mild adverse reactions appeari ng early during the course of treatment with 
Cylert often remit with continuing therapy. If adverse reactions aré of a 
significant or protracted nature, dosage should be reduced or the drig 
discontinued. 


How Supplied: Cylert (pemoline) is supplied as monogrammed, grooved 
tablets in three dosage strengths: 
18.75 mg. tablets (white) in bottles of 100 (NDC 0074-6025-13) 
37.5 mg. tablets (orange-colored) in bottles of 100 (NDC 0074-5057-13) 
75 mg. tablets (tan-colored) in bottles of 100 (NDC 0074-6073-13) 
Cylert Chewable is supplied as monogrammed, grooved tablets irt one 


dosage strength: 
37.5 mg. tablets (orange-colored) | annat 
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Physiology and Physiopathology 


II. Hormonal Changes During Abnormal Pubertal Development 


Pierre C. Sizonenko, MD 


e Based on the knowledge of the physi- 
ology of regulation of gonadotropins and 
gonadal steroids, basal levels of these 
hormones might be indicative of the etio- 
logic factors of abnormal puberta! devel- 
opment. In addition, stimulatory tests may 
help in the diagnosis of such conditions. It 
is interesting that the pubertal maturation 
of the adrenal cortex Is independent of the 
hypothalamic-pituitary-gonadal axis. The 
role of the adrenal cortex for the pubertal 
development remains questionable: adre- 
nal androgens are low in lIsosexual 
precocious puberty, low in delayed ado- 
lescence, and normal in hyper- or hypo- 
gonadotropic hypogonadism. . The im- 
portance of this role is doubled in congen- 
ital virllizing adrenal hyperplasia. When 
the disease is untreated, although adrenal 
androgens in excess advance bone age 
and hypothalamic maturation, girls re- 
main prepubertal. When the therapeutic 
control is good, normal puberty occurs. 
The action of the adrenal androgens on 
growth and puberty remains to be deter- 
mined. 

(Am J Dis Child 132:797-805, 1978) 


From the Endocrine Unit, Department of Pedi- 
atrics and Genetics, University of Geneva School 
of Medicine, Switzerland. 

Reprint requests to Endocrine Unit, Depart- 
ment of Pediatrics and Genetics, University of 
Geneva School of Medicine, 30, Bd de la Cluse, 
CH-1211 Geneva 4, Switzerland. 
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hysiclogical endocrine events oc- 

curring during normal puberty 
have been suramarized in part I.' Part 
II will be concerned with the analysis 
of the hormonal data obtained during 
abnormal pubertal development. 
Some of the hormonal determinations 
have permitted the clarification of the 
mechanism of occurrence of some 
abnormal forms of pubertal develop- 
ment. With the use of very refined, 
specifie, and sensitive radioimmu- 


noassays, it is possible to determine 


basal levels cf hormones as well as to 
analyze the endocrine gland responses 
to administration of drugs or hor- 
mones. Many reviews have analyzed 
the diagnostic procedure that should 
be used for correct diagnosis and 
treatment. Emphasis will be placed on 
these hormonal responses to deter- 
mine their usefulness and their mean- 
ing in terms of understanding of the 
control of the onset of puberty in man. 
This article will be oriented to the 
pathophysiology of abnormal pubertal 
Gevelopment. i 


PRECOCIOUS PUBERTY 


Prececious puberty can be classified 
into two groups: isosexual precocious 
puberty, which results from the pre- 
mature procuction of pituitary gona- 
dotropins, and pseudoprecocious pu- 


berty, which is due to an exaggerated 
secretion from the gonad or the adre- 
nal glands. In the latter instance, 
sexual development is independent of 
the mechanisms that normally control 
the hypothalamic-pituitary-gonadal 
axis. 


Isosexual Precocious Puberty 


True isosexual precocity is secor.d- 
ary to the premature activation of 
the normal mechanisms that control 
hypotaalamie-pituitary activity. In 
most instances, sexual precocity is of 
unknown origin.** Central nervous 
system tumors are more likely to be 
associated with isosexual precocity in 
boys than in girls. Basal plasma and 
urine gonadotropin levels have often 
been found to be elevated compared 
with values obtained for normal chil- 
dren at the same age, and they are 
generally in agreement with values 
observed at a similar stage of puberty. 
Sleep-associated release of luteinizing 
hormone (LH) has been observed in 
patients with idiopathic and tumoral, 
precocious puberty. These findings 
show that patients with precocious 
puberty related: to CNS stimulation 
ean exhibit the normal pubertal LH 
pattern of augmented secretory activ- 
ity that is synchronous with sleep. In 
one case of hypothalamic hamartoma 
with precocious puberty, luteinizing 
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hormone-releasing hormone (LHRH) 


was detected by immunofluorescence, 
suggesting an abnormal secretion of 


LHRH. During stimulation by LHRH. 


during idiopathic sexual precocity, 


increased LH responses were noted in . 
most cases and were associated with a . 


mature pattern of LH release that 


corresponded to the clinical stage of. 


puberty.** 


Plasma estradiol (E) levels have | 
been determined in true. isosexual - 
precocity. Although the median values - 
of E, (as well as of follicle-stimulating ' 
hormone (FSH) and LH levels) were . 
higher than normal age-matched con- . 
trols, only 50% of the individual values ` 
were greater than the upper limit of - 
the normal range, strongly suggesting | 


that single plasma E, determinations 
cannot be a reliable variable for diag- 
nosis.*° Sequential sampling. over a 
month's time has shown that E, levels 
in true sexual precocity follow a 
sequence similar to the pattern 
observed in healthy pubertal girls.: 


Isosexual sexual precocity may also. 


be associated with congenital anoma- 
lies such as polyostotic fibrous dyspla- 
sia. In this syndrome characterized by 
bone lesions, café au lait spots, and 


. sexual precocity, hyperthyroidism, gi- ` 


gantism, or acromegaly, hyperadreno- 
 eorticalism can be associated. The 
syndrome may represent a congenital, 
abnormal hypothalamic function with 
hypersecretion of releasing hormones 
and further stimulation of the anteri- 
or pituitary.'^'! & ci 

Other than medroxyprogesterone 
that has been used as a progestational 
agent for many years*? and as an 
antigonadotropic agent, cyproterone 
acetate has been recently used by 
several groups. Before 1974, many 


articles in the literature reported that 


medroxyprogesterone can arrest the 


development of sexual signs such as . 


menses, breast development, and pe- 
nile growth. Urinary excretion of sex 
Steroids and  gonadotropins de- 
creases. Undesirable side effects were 
observed. Medroxyprogesterone ace- 


tate has a slight glucocorticoid activi- . 


ty that can cause signs of Cushing’s 
syndrome and also partially suppress 
adrenocorticotropic hormone (ACTH) 
secretion. Medroxyprogesterone has a 
. poor effect on advanced bone age, 
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accelerated growth, and adult height 
prediction. Cyproterone acetate has 
an antigonadotropie action and re- 
duces the LH responses to LHRH 
stimu.ation.^? It may also have an 


acticn at the gonadal level by depress- ` 
ing steroid biosynthesis? as it de- 
creases plasma E, levels. The degree . 


of clnieal improvement of the condi- 
tiohs of. persons with true sexual 
precocity receiving cyproterone as 
well as medroxyprogesterone has 


been a very controversial. issue. The’ 
clinical signs of puberty have re-. 


gressed-in most instances, but the 
advancement of bone age and tall 
stature, were not substantially af- 
fected by the therapy.“ Thus, 


although, as for medroxyprogeste- . 


rone, clinieal signs of pubertal devel- 


opment can regress or fail to progress, 


the eventual compromised adult sta- 


ture, characteristic of patients with . 


sexual precocity, is not prevented. 
Although adrenal androgens are 
usually normal for chronological age, 


‘it has been. noted that cyproterone 
" acetate, which decreases the level.of 


pituitary ACTH, induces a decrease in 
the levels of cortisol and dehydro- 
epiandrosterone. This antiad- 
renocortical effect has been used inia 
preliminary fashion in the treatment 


. of congenital virilizing adrenal hyper- 
plasia.'* . . - 


Pseudoprecocious: Puberty 


Because of the premature activa- - 
tion cf the hypothalamic-pituitary- 
gonadal axis, isosexual precocity even- | 


tually léads to full sexual maturation 


"given sufficient time. Conversely, in 
“pseudcprecocious puberty, the hypo- 


thalaxie-pituitary axis is not in- 
volved. Some cases of pseudopreco- 
cious puderty can be due to gonadotro- 


_pin-producing’ tumors that are malig- 
nant: zhorioepitheliomas, teratomas, 


or hepatomas. These tumors produce 


‘human chorionic gonadotropin (HCG), 


some compounds with LH activity, or 
subuni:s of HCG such as B-HCG. As a 
result of the LH-like effect of the 


gonadotropin produced, activation of . 
increased 


the Lavdig’s -cells and 
testosterone production occur. . 
On the other hand, testicular or 


` ovarian tumors will mainly produce 
_high plasma levels of androgens or 


estrogens, with low levels of gonado- 
tropin. High testosterone or A‘andro- 
stenedione levels have been observed? 
when Leydig’s cell tumors were pres- 
ent. Normal-to-elevated levels of uri- 
nary estrogens and plasma E, have 
been found in cases of granulosa cell 
tumors. In luteinizing tumors, proges- 
terone and pregnanediol levels are 
also elevated. 

-In some patients, heterosexual mat- 
uration has been observed: feminizing 
testicular adenoma or virilizing ovar- 
ian . tumors. (arrhenoblastomas). The 
most common form of pseudopreco- . 
cious puberty is the adrenogenital 
syndrome, particularly in its congen- 


Atal, virilizing form. This point will be 
developed later. Isosexual pseudopre- 


cocious puberty in girls and heterosex- ` 
ual precocious puberty in boys as a 


result of estrogen-producing adrenal 
tumors are rarely observed. 


incomplete Sexual Precocity 


Incomplete sexual precocity repre- 
serits either premature thelarche (pre- 


. mature breast development) or pre- 


mature adrenarche (premature 
growth of pubic and/or axillary hair) . 
without the development of any other 
sexual secondary characteristics. The 


reason for such premature, develop- 


ment of breasts or sexual hair. is not 


_- understood. In, premature thelarche, 
: basal plasma gonadotropin levels may 


be within the normal range^" or 
slightly elevated. During the LHRH 
stimulation test, FSH release is very 
often similar. in these girls to the 
response observed in normal girls 


during the first year of life! but may 


be similar to normal prepubertal girls. 
The LH response is lower than that 
observed in normal girls less than 1 


'.year of age. Plasma E. levels are 


usually within the normal range for 
age, although in some cases, high 
levels have been observed.^' Hence, 
in some cases; elevated levels of plas- 
ma E, might have been a factor in the 
development of breast tissue. Free E, 


levels might also be higher in girls 


with premature thelarche than in 
normal prepubertal girls. This hy- 
persecretion of estrogens may also be 
related to transient sexual precocity 
that is due to follieular eysts of the 
ovary in the prepubertal girl. In some 
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cases, the source of the estrogens 
might also be the luteinized Graafian 
follicles that are frequently observed 
in the ovaries of prepubertal girls." 
However, premature thelarche may 
represent inappropriate sensitivity of 
the breast tissue to normal levels of 
estrogens. 


Gynecomastia 


Although it is not a symptom of 
precocious puberty, gynecomastia in 
the male adolescent is often seen, and 
its physiopathology is unknown. Plas- 
ma estrone (E,) and E. levels observed 
in boys with gynecomastia were eith- 
er similar"*""' or transiently ele- 
vated* when compared with those 
of a group of healthy boys of the same 
age. A substantial increase of the level 
of E. may occur with the onset ‘of 
gynecomastia and the E.-testosteróne 
ratio is often increased. Serum prolac- 


tin level is not elevated in these 


cases.?? 
Premature Adrenache 


Hormonal changes during prema- .. 


ture adrenarche were discussed in the 
first part of this review. Plasma levels 
of dehydroepiandrosterone (DHEA) 
and dehydroépiandrosterone sulfate 
(DHEA-S) are high or are in the high- 
normal range (Fig 1) for chronological 
age."-5 Bone age is usually advanced 
in this condition, and DHEA and 
DHEA-S levels correspond to the bone 
age, not to the chronological age. 
Dehydroepiandrosterone is thought to 
have a weak androgenic effect, and 
sexual hair growth as. well as 
advanced bone age maturation ‘are 
supposedly a result of .peripheral 
conversion of DHEA to testosterone. 


CONGENITAL VIRILIZING 
ADRENAL HYPERPLASIA 
AND THE EFFECT OF : 
EXCESSIVE SECRETION 
OF ADRENAL ANDROGENS . 
ON PUBERTAL DEVELOPMENT 


Because excessive androgens (in 
particular DHEA and DHEA-S)* are 
being secreted in untreated congen- 
ital virilizing adrenal hyperplasia, this 
disease should be a model of the 
influence of adrenal androgens on 
pubertal development. As yet, the 


situation is unclear. A recent sympo- ` 


sium has tried to establish. known 
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trezted patients produce accelerated 
growth and advanced bone age."* This 


facts.” Excessive androgens in un- . 


may be associated with the matura- 
tior of the Aorem a 


gonadal axis. When treatment : 


introduced. after a bone, age of. 2 


years, precocious puberty sometimes ' 


release of. pituitary gonadotropins 


subsequent to androgen-suppressive: 


develops with an increase in the levels- | 
. of plasma LH and FSH, an increase in 
testicular size in boys, and the occur- — 
rence of ‘menstruation in girls. The ` 


cortisone therapy. is . responsible fòr ` 


the precocious pübertal changes'ob- 
served in these late-treated. patients. 
À normal maturational pattern of 


.gonadotrapin response ‘seems to. be 
found in LHRH stimulation in cor- - 
‘rectly treated patients. Although bone 


age can be advanced in untreated 


‘patients with increased adrenal. an- 
l drogens, ihe pattern of gonadotropin : 
. release a?ter LHRH is administered 


to untreated patients remains, the 
same as that of prepubertal children. 


N 


This suggests inhibition ' either . of 


hypothalamic LHRH production or of 
synthesis 
and release: by excessive adrenal | 


pituitary gonadotropin 


androgens. * This observation contra- 
dicts the finding of an iriereased FSH 
production, which can be questioned 


androgen excess." On the average, 
menarche is delayed. =! With ade- 
quate therapy and appropriate doses 
of corticosteroids, pulsatile output o? 
LH is noted when -the patient is 
asleep, and menstruation is normal. In 
patients in whom therapeutic contral 


. has been poor, prepubertal or atypical 


patterns are observed. In patients in 
whom therapeutic eontrol is main- 
tained at reasonable but not optimzl 
levels, the hormonal patterns observed 
are within the broad range of 
normal." The clinical response of 
these latter patients in respect to 
menarche and menstrual history is. 
indicative of minor dysfunction. 

The association of abnormal ovaries 


. and congenital adrenal hyperplasia 


has .been ‘reported previously and 
summarized recently. In untreated 
cases of congenital virilizing adrenal 
hyperplasia,’ histological features of 
polycystic ovaries can be observed," 
ie, a decreased number of follicles and 
peripheral scleroses. These findings 
are seen in the presence of incomplete 
suppression of androgen secretion ard 
anbormalities of gonadotropin secre- 
tion (increased levels of circulatirg 
LH). The etiologie factors may be 
based on the exposure of the hypothel- 


: amus and/or the ovary to excessive 


because of the methods used™® With 


suppression of adrenal androgen se- 
cretions, the pattern of gonadotropins 
becomes progressively of pubertal 
type." id 

Tt is not clear; however, . Whether the 
prepubertal girl affected with congen- 
ital virilizing adrenal hyperplasia, 


with a bone age less than 10 years old, 
exhibits a prepubertal female pattern. 
of FSH release (higher FSH release. 


than in a normal’ pubertal girl). 11-83 
Normal responses of FSH and LH 
after" LHRH therapy have been 
observed also in girls maintained on 


These findings suggest that excessive 
androgen.production is the major 
factor eontributing to delayed onset 
of. normal eos run and eyelici- 
ty. 31.35 


The hypothalamus matures normal- 


ly, and there is a lack of effect. of 
intrauterine, neonatal, and postnatal 


. doses of. suppressive glucocorticoids 
appropriate to body surface area.'3* 
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androgens, or in the latter case, to 
excessive LH as well, in prenatal and 
postnatal life. The increase in the LH 
level could be secondary to the andro- 
gen excess. - 

In male patients, testicular atrophy 
occurs and is attributed to hypogona- 
dotropic hypogonadism caused by tre 
gonadotropin-suppressing effect of 
the-high plasma levels of adreral 
steroids. However, bilateral testicular 
masses have been reported for many 
years in untreated patients. Although 
some authors have called these tumors 
ectopie adrenal rests, others have 


"believed that they represent Leydig's 


cells. There has been, up to row, no 
agreement on the origin of these, 
tumors. Most of the confusion results' 
from the great similarity between the 


' histological appearance of adrenal 
rests and that of Leydig’s cells. Some 


of these tumors can be stimulated by 
ACTH and suppressed by dexametha- 


sone.” Normal spermatogenesis in 
. four adult males with congenital adre- 


799 
[| L] 


nal hyperplasia after discontinuation 
of therapy was recently reported." 
These patients are fertile despite 
abnormal steroid findings | and despite 
relatively small testes in two of them. 
If the normal spermatogenesis of 


these patients is related to the earlier, . 
it would . 
imply that treatment with corticoste- .. 


corticosteroid treatment, 


roids is necessary for the pubertal 


induction of spermatogenesis but not . 
for the maintenance of normal sper-- - 


matogenesis. Normal levels of testos- 
terone were found, as-well as of FSH 
and LH, but high levels of E and E, 


were observéd. These levels did not - 
induce gynecomastia, and no abnor- - . 
mality of plasma FSH and LH levels `: 
was apparent, even after. LHRH; - 


suggesting that there is a resistance 


to estrogens atthe hypothalamic and : 


peripheral levels." 


Cyproterone acetate, which ‘has : 


been reported in.preliminary data to 


decrease ACTH-dependent corticoste- : 


roid secretion, might be of'some help 


in the therapy of adrenal congenital 


hyperplasia. However, it should not be 
used at puberty or later since it has an 


antigonadotropic effect, as shown by ` 
the decreased response of LH. tə. 


LHRH in isosexual precocious puber- 
ty.” However, nothing is known of the 


long-term effect of cyproterone ace- 


tate in prepubertal children. ' 
HYPOGONADISM : 


Two hypogonadic states have been | 


described based on the level of the 


defective secretion: if the gonads are - 


responsible for the absence of puber- 
tal development, the hypogonadism i is 
known as hypergonadotropie, and its 


condition is easily recognized. Con- - 


versely, if the secretions of the hypo- 
thalamus or the.anterior pituitary are 
defective, the hypogonadism is: hypo- 
gonadotropic. The latter condition is 


difficult to recognize and needs fur-^ 


ther investigation. 


* Hypergonadotropic Hypergonadism 


This can be easily detected during 
early adolescence, as -elevations of 
both FSH and LH levels can be found 
secondary to deficient steroid produc- 
tion by the abnormal or .absent 
gonads. Turner's syndrome in girls 
and anorchia in boys represent the 
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Fig 4.—Plasma DHEA concentrations during pubertal development in four, types of 


female patients compared with normal range (shaded-area). PA indicates’ premature 


adrenarche; T, Turner’s ee IDP, idiopathic delayed puberty; and HH, hypogon- 
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* ultimate state. Klinefelter's syndrome 
represents essentially an abnormality 
of the seminiferous tubules in relation ' ' 
to the XXY chromosome composition 
'and with a secondary increase of FSH - 


levels. Elevations of basal.LH or FSH 


: levels’ have. been detected after the 
vage of 10 to 11 years.in these condi- 
tions. Responses to LHRH: usually: 
have been exaggerated after 12 years 
- of age, but large individual variations 


have been observed" In, Turner's 
syndrome, in the presence of normal 
basal levels, elevated responses of LH 


and FSH may be observed before: 
puberty." Pulsatile secretion of gon-’ 


adotropins in adolescent patients with 
the syndrome of gonadal. dysgenesis 


- (14 LH peaks during 20 hours: with ` 
" fewer, broader FSH peaks) seems to 
be unrelated to ovarian secretion and ` 


is probably of hypothalamic origin.'? 


Girls with gonadal dysgenésis have a `. 
': pattern of secretion of FSH similar to 
that of normal girls but at. a much , 
higher level: between birth.and two 


years and at puberty. The whole 


pattern very likely relates to a change. 
in ‘sensitivity of .the hypothalamic 


receptors, either because of some 


_ intrinsis influences or secondary .to 
- peripheral circulating sex .steroids, 
, particularly to adrenal androgens, as 

" gonadal secretions are minimal in 


these patients. Adrenarche and the 
secretion of adrenal androgens occur - 
normally in . AgonagAl | patients 
(Pig 2). | 


In summary, | elevated levels of 


; gonádotropins should occur: at some 


time during the development of a 


. child with abnormal gonads. There- 
fore, plasma determinations of FSH 


and LH at six-month intervals may 
aid, as will the LHRH stimulation test - 
when basal levels of FSH and. LH are 
normal, in the differential diagnosis 
of hypergonadotropic states. | 


, Hypogonadotropic Hypogonadism 


. ‘This is due to a permanent deficien- 
cy-of. hypothalamic and/or pituitary 


secretions of gonadotropins, whereas 


. delayed sexual maturation (idiopathic 
‘ delayed. puberty) is due to a retarded 
activation of the hypothalamic-pitui- 
tary-gonadal axis. Some investigators 


have reported that children with hypo- 
pituitarism cannot always be distin- 
guished from normal children. Howev- 
er, others have observed lower levels 


`of LH and/or of FSH in patients with 
' hypopituitarism. Basal levels, in fact, 


do not permit distinction between 
hypogonadotropic hypogonadism and 
constitutional delayed adolescence. It 
is clear that the diagnosis is easier if 
multiple hormone deficiencies, a de-- 
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fect in smell, or other genetic defects 


are also present. In anosmia, aplasia 
or hypoplasia of olfactory bulbs and 
tracts appears to be responsible, and 
gross defects of the hypothalamus 
have been noted. Isolated gonadotro- 
pin deficiency may also exist without 
these associated disorders. The diag- 
nosis is therefore often difficult. 
Since determination of basal levels 
of urinary or serum gonadotropins 


appears to be of limited value in the- 


diagnosis of hypogonadotropic states, 
_ stimulatory and inhibitory tests have 


been developed over the last ten years. 


Several principal methods have been 
devised to investigate the secretion of 


the gonadotrophs: use of.antiestro- 


gens or antiandrogens that act at the 
hypothalamic level, administration of 
LHRH that stimulates the pituitary 
secretion of gonadotropins, and the 
search for sleep-induced gonadotropin 
surges that appear at puberty. The 
serum, concentrations of plasma pro- 
lactin, basal and stimulated gonadal 
steroids, and adrenal androgens may 
also be of value. 


Use of Antiestrogens and Antiandro- | 


gens.—Several substances have' been 
used rather unsuccessfully for the 
' differential diagnosis of idiopathic 
delayed puberty (or delayed adoles- 
cence) and hypogonadotropie hypo- 
gonadism. The main substance used 
has been clomiphene citrate, an ana- 


logue of the nonsteroidal estrogen, 


chlorotrianisene. In normal men, 
clomiphene citrate increases the level 
of serum gonadotropins. In most cases 
of hypogonadotropic hypogonadism, 
clomiphene did not induce an increase 
of FSH and/or LH and testosterone 
levels. In normal prepubertal children, 
no increase in the level of gonadotro- 
pins is noted after the administration 
of clomiphene. Therefore, this test has 


to be interpreted with caution because 


. of the change demonstrated of the 
sensitivity of the pubertal gonadal 
hypothalamie feedback mechanism 
during pubertal development in 


man.^ In hypogonadotropie hypo-. 


gonadism, the absence of a stimulato- 
ry effect of clomiphene is therefore 
nondiagnostic (Fig 1). Flutamide, a 
nonsteroid antiandrogen, has also 
been tried without. success.” More 
recently, the antiandrogen action of 
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Fig 2.—Percentage of changes of plasma 
LH and FSH ievels in male hypogonado- 
tropic hypogenadism compared with nor- 
mal responses to clomiphene citrate (100 


8 days 


- mg/day from day one to day seven), in five 


prepubertal control (P,) and five control 
pubertal boys (P,). Shaded area Indicates 
normal range. 


' spironclactone has bean nóted to cause 


an increase of FSH and LH levels in 
boys with delayed onset of adoles- 
cence. These drugs may prove to be 
useful for follow-up testing to estab- 


lish the normal evolution of delayed - 


puberty.** 

LHRH.-The availability of syn- 
thetic LHRH has made possible the 
evaluation of pituitary gonadotropic 
responsiveness at different stages of 
sexual maturation and in disorders 
involving she hypothalamic-pituitary- 
gonadal axis. According to reports by 


‘several groups of investigators, heter- 


ogenous responses to LHRH have 
been noted in hypogonadotropic hypo- 
gohadism. Although there is a tenden- 
Gy to observe higher responses of FSH 
and LH in hypothalamie disease than 
in pituitary disease;*** it is usually 
impossible to distinguish clearly be- 
tween hypothalamic and pituitary 


causes of hypogonadotropie hypo- . 


gonadism.'* Moreover, responses may 
vary from one patient to another. 





Isolated gonadotropin deficiency is 
probably a heterogenous syn- 
drome.55* In some cases, such as of 
the fertile eunuch, a possible defect of 
one gonadotropin (FSH or LH) or à 
B-subunit of a gonadotropin could ke - 
hypothesized. 

: To have a more valid LHRH stimu- 
lation test; several protocols have been 
suggested, including the use of LHRH 
before or after seven days of adminis- 
tration of clomiphene. In hypogonado- 
tropie hypogonadism, the use of clom- 
iphene mày increase the LHEREI- 
induced LH peak, whereas FSH dces 
not change.*? Several hours of infusion 


' of LHRH or prolonged administration 


of LHRH": may induce a normal 
response to LHRH. However, it is 
interesting that plasma responses of 
levels of LH and FSH to luteiniz:ng 
hormone-releasing factor (LRF) sre 


- positively: correlated with the inte- 


grated basal levels of LH and FZH, 
and no substantial difference exists in 
mean basal LH levels and responses to 
LRF.among patients with pituitary 
tumors, hypothalamic diseases, or :s0- 
lated gonadotropic insufficiency. The 
response to short-term, single injec- 
tion of LHRH appears to more direct- 
ly reflect basal gonadotropin levels 
than disease category. Moreover, 
comparison of responses: of LH and 
FSH to LHRH in reported cases of 
idiopathic . delayed adolescence and 
hypogonadotropic hypogonadism 
shows a large overlap of values, which 
does not allow any diagnostic ecaclu- 
sion. In. overt panhypopituitérism, 
dissocated responses are alsa obszrved 
affecting LH, FSH, or both. All zhese 
discrepancies found with the use of 
LHRH for stimulation have mace this 
test very unreliable. 

Episodic Secretion of Gonedotro- 
pins.—The search for sleep-asscciated 
episodic secretion of gonadotropins in 
délayed puberty would theoretically 
be useful to differentiate constitu- 
tional delayed adolescence irom. hypo- , 
gonadotropic hypogonadism. Howev- ` 
er, such episodic discharges should be 
able to be differentiated from ftuctua- 
tions in the daily output of gonzdotro- 


‘pins and in the concentrations of 


serum FSH and LH in the prepubertal 
individuals. In fact, variability of plas- 
ma levels of FSH and LH affects the 
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potential use of such a diagnostic 
procedure in hypogonadotropic sub- 
jects. Moreover, clinical and laborato- 
ry heterogeneity in idiopathic hypo- 
gonadotropic hypogonadism also has 
been observed when sleep-associated 
episodic secretion of LH, FSH, and 
testosterone has been studied.” In 
some patients, no episodic gonadotro- 
pin secretion has been found. In 
others, substantial sleep-related gon- 
adotropin pulses were associated with 
the highest plasma testosterone lev- 
els, the best responses to LHRH, and 
"the most differentiated testicular tis- 
sue on biospy specimens. It has been 
concluded that in some cases of hypo- 
gonadotropic hypogonadism, the pu- 
bertal maturational process has not 
been achieved &nd' that the hetero- 
geneity of the sy ndrome could be due 
to differences in degrees of LHRH 
deficiency. 

Prolactin Secretion.—Because hyper- 
secretion of prolactin induces hypo- 
gonadism with galactorrhea in both 
sexes, the possibility that excessive 
prolactin secretion causes delayed 
puberty has been discussed.* Possible 
microadenoma of the pituitary has 
been suggested as a cause. High levels 
of prolactin might inhibit gonadotro- 
pin action at the gonadal level. 
However, in the case of delayed 
puberty, hyperprolactinemia may also 
have an inhibitory effect on the 
synthesis and secretion of gonadotro- 
pins. Prolactin should be measured in 
cases of delayed puberty. 

Basal and Stimulated Gonadal Ster- 
oids.—Sex steroid hormones, secreted 
either by the ovary or the testis, can 
be studied either basally or after stim- 
ulation with HCG: Urinary excretion 
of 17-ketosteroids, 17-ketogenic ster- 
oids, or more precisely, conjugates of 
steroids such as T-glucuronide have 
been useful in investigating delayed 
puberty and hypogonadotropic hypo- 
gonadism. 


Radioimmunologie or competitive | 


‘protein-binding methods for assay of 
sex steroids have made more practical 
the measurements of hormone levels 
in plasma. After a bone age of 18 


years is obtained both in boys and: 


girls, low levels of urinary or plasma 
sex steroids similar to the prepubertal 
range suggest hypogonadism. Similar 
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. Fig 3.—Plasma testosterone response tc HCG administration (5,000 IU/sq m, indicated 


by arrow) in six controls at each stage of puberty (P, indicates absent signs of puberty; 
P,, early signs of puberty) and in pathological conditions enangee indicate isolated 
gonadotropin insufficiency [IGI]; solid squares, anorchia). : 


low levels are observed in persons 
with enorchia. In Klinefelter's syn- 
drome, testosterone levels achieved az 
puberty are in the lower range of 
normal In females with hypogonado- 
tropie hypogonadism or Turner's syn- 
drome, levels of E, are prepubertal. 
In idiopathic delayed puberty, tes- 
tosterone and E, are in the prepuber- 
tal range. Therefore, it might be diffi- 
cult to differentiate this condition 
from hypogonadotropie hypogonad- 
ism. However, basal plasma levels are 
not decisive, and the use of stimula- 
tion tests has been proposed. The most 
common stimulation test suggested 
for hypozonadism has been HCG 
stimulation .of the gonads or their 
remnants. Human chorionic gonado- 
tropin acts in the male patient like LH 
does, and it has a similar stimulating 
effect on Leydig’s cell secretion. 
Preliminary studies have shown that 
urinary testosterone excretion in- 
creased within four to six days after 
the intramuscular administration of 
one dose of HCG, 5,000 IU/sq m of 
body surface area. Several protocols 
concerning HCG administration of 
different duration (one to 14 days) 
have been presented, the results of 
which hav2 been summarized in other 
reviews. I: is likely that the one-day 
test explores the immediate function 
of the Leydig's cells, whereas a longer 
test would also explore the capacity 


for multiplieation and development of 
Leydig's cells. In anorchia, absent 
response of testosterone to HCG has 
been noted.*° In hypopituitarism 
and hypogonadotropie hypogonadism, 
diminished response of plasma testos- 
terone to HCG has been noted by 
several groups,” including our own 
(Fig 8). With more prolonged HCG 
stimulation, a normal testosterone 
response can be restored. 5* In some 
cases of hypogonadotropic hypo- 
gonadism, it has been shown that plas- 
nia testosterone levels ean equal the 
testosterone increase observed in the 
normal subject, providing that the 
patients had been previously exposed 
to exogenous gonadotropins.® In pan- 
hypopituitarism, the absence of 
growth hormone might explain the 
low responses observed in these 
cases. : 

In the female, the ovary can 
respond to human menopausal gona- 
dotropins. The administration of HCG 
in prepubertal and pubertal girls has 
been very limited because of the 
potential developnient of hemorrhagie 
cysts of the ovary. 

In summary, both males and fe- 
males with hypogonadotropie hypo- 
gonadism can respond appropriately 
to prolonged gonadal stimulation if 
the gonàds are present. In bilateral 
eryptorchidism, conflicting results 
have been obtained. Several authors 
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Fig 4.—Plasma DHEA concentrations dur- 
ing pubertal development in three types of 
male patients. Open symbols (HH) indicate 
hypogonadotropic hypogonadism; solid 
symbols (IDP), idiopathic.delayed puberty. 
At bottom left, closed symbols (A) repre- 
sent three cases of Addison's disease. 


found no differences in the testoster- 
one responses between normal boys 
and cryptorchid boys at the. same 
stage of puberty." Other groups have 
observed decreased testosterone re- 
sponses to HCG, both in unilateral and 
bilateral cryptorchidism.'* It has been 
suggested that bilateral eryptorchid- 
ism could: be caused by hypogonado- 
tropic hypogonadism.* Reduced LH 
response to. LHRH was observed by 
some groups in unilateral and bilater- 
al prepubertal cryptorchids. Converse- 
ly, in bilateral eryptorchidism with 
low counts of spermatogonia when a 
testicular biopsy specimen was taken, 
FSH response to LHRH was increased 
before puberty.” These findings sug- 
gest that a selective increase of the 
level of FSH in response to the level of 
LHRH is due to an actively involved, 
negative-feedback meéchanism. be- 
tween inhibin, produced by: the.semi- 
niferous tubule and the prepubertal 
pituitary. Increased basal lévels of 
FSH have been observed in pubertal 
boys with bilateral eryptorchidism or 
unilateral cryptorchidism, with or 
without compensatory testicular hy- 
pertrophy."©"7 S 

Treatment of nephrotie syndrome 
in prepubertal boys with immunosup- 
pressive drugs like cyclophosphamide, 
azathioprine, or chlorambucil has also 
induced oligospermia or aspermia and 
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Fig 5.—Current concepts of maturation of "gonadostat" and secretion of adrenal 
androgens, or "adrenostat" during infancy, childhood, and pubertal development. 


abnormalities of testicular histology 
as observed in the same patients 
during adulthood.'**' Girls seem to be 
less affeeted by chemotherapy than 
boys, and their pubertal development 
appears to be normal.’**"* Tt is impor- 
tant to remember, particularly for the 
treatment of nephrotic syndrome, 
thet immunosuppressive drugs could 
affect future fertility of boys. 


ADRENAL ANDROGENS 
AND ABNORMAL 
PUBERTAL DEVELOPMENT 


Because recent data “indicate the 
existence of a different mechanism 
for activation of adrenarche, analysis 


of findings concerning adrenal an- ` 


drogen secretion in different abnor- 
mal pubertal conditions might be of 
interest. In patients with Turner's 
syndromé* or isolated gonadotropin 
insufficiency, 84 normal levels of plas- 
ma DHEA and DHEA-S have been 
found (Fig 8 and 4). On the contrary, 
low plasma DHEA concentrations 
have been found in idiopathic delayed 
puberty. In Addison’s disease, very 
low levels of DHEA have been 
observed (Fig 4). The latter findings, 
as well as the ones observed in prema- 
ture adrenarche, strongly suggest 
that the hypothalamie-pituitary-corti- 
cal androgen axis is independént of 
the hypothalamic-pituitary-gonadal 


axis. As discussed previously, it is 
possible that adrenal androgens, 
through adrenarche and their inter- . 
conversion to testosterone, dihydr2- 
testosterone, E, and E., affect the 
onset of the gonarche or gonadal 
puberty. It is still questionable. wheth- 
er puberty is delayed in patients with 
Addison’s disease. The association of 
Addison’s disease with hypogonaco- 
tropic hypogonadism has been cz- 
served and. must be ruled out*-* 
before the question ean be answered. 


CONCLUSIONS 


-Puberty is a very complex phenome- 
non in which maturation of many 
systems occurs with concomitant hor- 
monal and metabolic changes; there- 
fore, any pubertal disturbances sho.:1d 
be thoroughly investigated. In both 
parts of this review, stress has been 
put on the physiological and patho- 
physiological hormonai changes ob- 
served during normal and abnormal 
puberty. The mechanism of the orset 
of puberty has been only very superfi- 
cially discussed. It is believed that the : 
maturation of the hypothalamus is 
related to thé "gonadostat."* 

During infancy, the sensitivity of 
the gonadostat to negative feedback 
of sex steroids seems to be low. It 
increases during childhood and then 
decreases again at the time of puser- 
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ty, allowing for increased secretion of 


gonadotropins, stimulating growth of 


.the gonads, and secretion of sex 
steroids. Pubertal characteristics ap- 
pear. Simultaneously, spermatogene- 


sis occurs in boys; in girls, the ovary ` 
and its follicles mature. The positive- : 


feedback mechanism inducing. - the. 
ovulatory surge of LH after a-sharp 
increase of E, appears two to 2!6 years 
after menarche (Fig 5). Three to five 


years before gonarche, ie, the pubertal 
maturation of the gonads, the secre- ` 


tion of adrenal androgens (which: was: 
high during fetal life because. of 
substantial secretion from the fetal 
adrenal: zone) increases, 
adrenarche independently : of .gon- 


arche. This activation of the andro- ` 
genic-zone of the adrenal cortex is - 
very likely under the stimulation of an 

unknown pituitary factor, different . 


. from ACTH, which is, however, neces- 
sary for the priming of the adrenal 
cortex. Which hypothalamie factor 


inducing - 


- 


affects the, secretion of a possible _ 


pituitary’ factor?. What regulates: ‘the 


secretion of both.these factors?‘ All . 


these are unknowns ` that, when 


defined, will bring mòre information 


` 
+ 
^ 


on control of onset of puberty. 


(This ts part.2 of a two-part article. Part 4 
appeared in July. ) 
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Complications of Corticosteroid Therapy 


Mary Ellen Rimsza, MD 


e The complications of corticosteroid 


therapy in children are protean. Perhaps. 
the most Important of these are adrenal. 
insufficiency after withdrawal of steroids, 
immunosuppression, and growth failure. : 


The physiclan who is caring for a child 
receiving corticosteroids must be aware 
of these common complications as well 


as the many less frequent side effects, 


such as cataracts, pseudotumor cerebri, 
pancreatitis, and steroid myopathy, to 
name a few. In all children, the risk of 


using corticosteroids should be weighed' 


carefully before therapy with these agents 
is begun. 
(Am J Dis Child 132:806-810, 1978) 


ince their introduction more than 


two decades ago, corticosteroids 


have been used in the management of: 


a wide variety of diseases. They have 


considerably reduced the morbidity 
and mortality in children suffering. 
leukemia, asthma,’ 
rheumatoid arthritis, and many other. 


from nephrosis, 


diseases. However, the complications 


of steroid therapy are protean: and - 
they may do more harm than the | 
underlying disease for which they are 
prescribed. It is the purpose of: this’ 
article to review the more important | 
complications of steroid therapy in the 


‘pediatric patient (Table). 


From the Department of Pediatrics, Mariecpa 


County General Hospital, Phoenix, Ariz. 


Reprint requests to Department of Pediatrics, ` 
2601 E 


Maricopa County General Hospital, 
Roosevelt St, Phoenix, AZ 85008 (Dr Rimsza). - 
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OPHTHALMOLOGIC 
COMPLICATIONS 


Serious and often irreversible oph- 


thalmie complications. have occurred 
after both systemic and topical ad- 
ministrations of corticosteroids. These 


 eomplieations include glaucoma, pos- 


terior subcapsular cataracts, bacterial 
and fungal infections of the.eye, and 
exacerbations of herpes keratitis. 


Steroids applied to the eye or given . 


systemically may produce increased 
intraocular pressure within a few days 
of starting therapy. Patients wita a 
positive family history for glaucoma 
may be at increased risk for this 


- complication. The ocular hypertensive 


effeet seems to be due to decreased 


 aquecus outflow. This complication is 
~ dose-related and intraocular pressure 
usuelly returns to pretreatment levels ' 


witk. cessation of therapy.' 
Ir. 1960, Black et al? first. reported 


posterior subcapsular cataracts in 
association with long-term. Steroid ' 


thera»y. Kobayashi et.al observed 
posterior subcapsular cataracts in 28% 


of the nephrotic children ‘receiving. 
steroids. More recently, Fine et al': 
repcrzed 41 cases of posterior subeap- ` 


sula? cataracts among 69 children 
during the first two years of steroid 
therapy after .renal transplantation. 
The incidence of cataracts in the first 


posttransplant year increased with 


increasing corticosteroid dosage, and 


four patients had sufficient visual 
impairment to require cataract ex- - 
traczon.' Posterior subcapsular cata- ` 


racts secondary to steroid therapy are 


much more frequent in children than 


- in adults? Although cataract growth 


usually ceases when steroids are 


Stopped, the damage is irreversible.’ 


' Corticosteroids may activate dor- 
mant herpes keratitis and increase the ` 


.; risk of fungal and bacterial infections 


of the eye.’ 


CNS COMPLICATIONS 
The best known CNS complication 


of corticosteroid therapy is pseudotu- 


mor cerebri. This occurs more com- 
monly in children, although isolated 
cases in adults have been reported.* In 
a review of 28 cases of pseudotumor 


- cerebri associated with steroid thera- 
| py in children, 15 of the patients had 


been receiving triamcinolone. The 


. average duration of therapy prior to 


onset of symptoms was 2% years, 
although it has occurred within five. 
months of starting steroids and as late 


- as seven years thereafter.’ 


. Pseudotumor cerebri . associated 


‘with steroid therapy may be -second- 
. ary to a "relative" adrenal insuffi- 


ciency: In practically all cases re- 
ported, the syndrome develops when 


the steroid therapy is being modified 


by either a decrease in dosage or a 


‘change to another compound. Pseudo- 


tumor cerebri has been reported in 
association with Addison’s disease.‘* 
In addition, 16 children with pseudo- 
tumor cerebri in whom no underlying 
condition. was detected have shown 
resolution of their clinical manifesta- 


‘tions and a decrease in CSF pressure 


to the normal range with eorticoste- 
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roid therapy. Four of these children 
" had failed to respond to repeated 
lumbar puncture prior to the initiation 
of corticosteroid therapy.? 


These findings then create a dilem- - 


ma for the pediatrician treating a 
child with steroid-associated pseudo- 
tumor cerebri. Should the steroids be 
increased, decreased, or kept at the 
same dosage? If the patient is receiv- 
ing triameinolone diacetate, it has 
been recommended that another corti- 
costeroid be substituted. Reassuring- 
ly, Gordon. and Kelsey* found that no 
patient in whom steroid therapy was 
continued had evidence of increasing 
severity of symptoms or failed to have 
a spontaneous remission. This is 
particularly important when the phy- 
sician is dealing with a child in whom 
steroid therapy cannot be- stopped, 
such as the child with congenital ares 
nal hyperplasia. " 


HEMATOLOGIC COMPLICATIONS 


Corticosteroids will inerease the 
total WBC count, with an increase in 


the percent neutrophils and a decrease _ 


in the percent monocytes, lympho- 


cytes, and eosinophils. John" studied. 
ten children who received steroids for ` 


a variety of nonhematologic diseases. 
He found total WBC counts of greater. 
than 20,000/cu mm in eight of the ten 
children. The WBC counts remained 


increased throughout therapy, but 


returned to normal within one week of 
Stopping therapy. Total neutrophil 
counts were greater than 14,000/cu 
mm in nine of ten patients as well." 
Studies in nephrotic patients have also 
shown that the higher the prednisone 
dosage, the greater the increase in the 


total WBC count.” The neutrophils in 
the peripheral blood are divided into . 


two pools: the circulating granulocytic 
pool and the marginating granulocytic 
pool. Steroids are thought to increase 
the neutrophil count by shifting the 
neutrophils from the marginating 
pool to the circulating pool." 

Dale et al? have demonstrated T 
patients given prednisone on alter- 
nate days have a normal neutrophil 
and monocyte count on the day. off 
prednisone, but' show transient neu- 
trophilia and monocytopenia within 
four hours after an oral dose of pred- 
nisone. Using a cutaneous skin- 
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window as a model, they have also - 
shown that the neutrophil response at: 


the site of tissue injury is normal-in 
the patient on alternate day therapy, 


but the monocyte response is sup- ` 


pressed. i 


The decrease in eosinophil count in 
the steroid-treated patient is believed - 
to be due to a reversible sequestration 
_in the reticuloendothelial system, and 
to decreased marrow release. The- 


foreigh body-induced eosinophilic re- 
sponse is also suppressed, perhaps due 
to stabilization of the lysosomal mem- 
branes and decreased histamine re- 
lease. Other hematologic effects of 


steroids include incréased erythro-- 


poiesis and thrombocytosis.'^ 
Corticosteroid-induced purpura re- 
sembles "senile" purpura. This purpu- 


ra usually oecurs on extensór surfaces, 
dorsum of the hand, and radial aspect: 
of the forearm. It is thought to result - 


from.a loss of dermal collagen and 
elastin with subsequent shearing: of 
small dermal vessels. 
lesioris are usually large and may 
persist. for weeks.” 


. GASTROINTESTINAL 
COMPLICATIONS 


. Gastrointestinal complications that > 


have been associated ;with corticoste- 
roid therapy include peptic ulcer, 


pancreatitis, and -hepatomegaly. Al- 


though it has generally been thought 


‘that the administration of steroids. 


increases” the risk of peptic ulcers, 
proof of this in controlled human stud- 
ies is lacking. Patients with rheuma- 
toid arthritis who are receiving corti- 
costeroids have a high incidence of 


peptic ulcer disease, but these patients | 


are often taking other ulcerogenic 


drugs, such as salicylates, phenylbuta-- 
zone, and indomethacin. It is of inter- - 


est that patients with ulcerative coli- 


tis and chronic skin diseases who l 


receive corticosteroids do not have an 
increased incidence of peptic ulcérs, 
and peptic ulcers are.not a common 
complication of Cusliing's disease." . 

Recently, Conn and Blitzer re- 


viewed a large number of controlled ` 


investigations of steroid therapy in 
adults to see. if, indeed, 
increase the risk of uleer disease. They 
found no statistically significant dif- 


ference in the incidence of peptic | 


The purpuric : 


steroids - 


ulcers between controls and steroid 
treated groups in 32 investigations . 
representing more than 5,000 pa- 
tients. In addition, they found that. 
the patients with “steroid-induced” 
uleers were no more likely than 
eontrols to have hemorrhage or perfo- 
ration from their uleers.'? 
Pancreatitis is a rare disease in 
children and: when in 1957, Baar and 
Wolff: reported two cases of acute 
hemorrhagic panéreatitis in steroid- . 
treated children, steroids were strong- 
ly implicated as the cause. Stumpf et 
al" found pancreatic lesions in 44 of 53 
rabbits at autopsy after hydrocorti- 
sone therapy, which further suggested 
a causal relationship. Oppenheimer 
and Boitnott'5 reviewed the autopsy 
incidence of pancreatitis in 100 chil- 


‘dren with leukemia or nephrosis and 
. found a 40% incidence of panereatic 


lesions in nephrotie patients who 
received corticosteroids compared 


with a 14% incidence in controls. 


Three patients had acute hemorrhagic 
pancreatitis. There was a 16% inci- 
dence of pancreatic lesions in the chil- 
dren with leukemia, aplastic anemia, 
or tumors who had received corticoste- 
roid or adrenocorticotropic hormone 
and no pancreatic lesions in the 


. control, group. -The steroid dosage in 


these patients varied, but in some 


-cases was as low as 15 mg/day of 
. prednisone. There is no correlation 


between the type of steroid, dosage, or 
duration of therapy and the incidence 
of pancreatitis.’ 

Fatty infiltration of the iive has 
been réported in adults. The fatty 
liver has been implicated as a source 
of fat emboli, which may be responsi- 
ble for intestinal infarction or aseptic 
necrosis of bone in patients on steroid 
therapy.” Fatal fat embolism, 
thought to be secondary to corticoste- 
roid therapy, has been reported in a 
9-year-old child." 


MUSCULOSKELETAL 
COMPLICATIONS 


The major musculoskeletal side ef- 
fects of corticosteroid therapy include . 
myopathy; osteoporosis, fractures, 
and avascular necrosis of bone. 

Steroid myopathy usually develops 
insidiously. The weakness involves ` 
both upper and lower extremities, and 
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is more severe in the proximal muscu- 
lature. Muscle wasting is also noted. 
There is a higher incidence of myopa- 
thy when using corticosteroids with a 
9 a-fluoro configuration, such as 
triamcinolone or dexamethasone. 
However, steroid myopathy has also 
been reported in association with 
prednisone, prednisolone, and corti- 
sone therapy. There is no relation 
between dosage or duration of thera- 
py and the incidence of myopathy.” In 
a series of 250 patients with rheumat- 
ic fever who received corticosteroids, 
muscle weakness developed in five, 
which disappeared within two months 
when corticosteroids were discontin- 
ued. In two cases, weakness decreased 
when prednisone was substituted for 
dexamethasone.” 

Osteoporosis. occurs commonly in 
patients with endogenous Cushing’s 
disease and is thought to be a common 
complication of steroid therapy. The 
catabolic effects of steroids, as well as 
the increased urinary excretion of 
calcium and decreased gastrointesti- 
nal absorption of calcium may all play 
‘roles in the development of osteoporo- 
sis, It is diffieult to evaluate the role 
of steroids in osteoporosis because of 
inadequate quantitative criteria for 
the diagnosis of osteoporosis and 
insufficient knowledge of the sponta- 
neous incidence of osteoporosis in 
association with various diseases." 
Studies on the incidence of osteoporo- 
sis in children given steroids are lack- 
ing, but one of the complieations of 
osteoporosis, vertebral collapse, has 
been reported in children.” 

Osteoporosis has also been postu- 
lated as the cause of steroid associated 
avascular necrosis of the femoral 
head.” Fisher and Bickel, however, 
have hypothesized that fat emboli in 
subchondral arterioles are responsible 
for this necrosis. Steroid associated 
aseptic necrosis has been reported in 
children suffering from asthma, rheu- 
matoid disease, idiopathic thrombocy- 
- topenic purpura, and after renal 
transplantation.?*?* In a series of ten 
transplant patients receiving cortico- 
steroids, symptoms of aseptic necrosis 
appeared from two to ten months 
posttransplantation. Although the 
aseptic necrosis occurs most common- 
ly in the femoral head, involvement of 


J 
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the knee and humeral head has also 
been reported.” 

Recently, there have been case 
reports of acute arthralgia in adults 
secordary to large pulse doses of 
methylprednisolone. Some authors be- 
lieve these arthralgias may be second- 
ary to subtle avascular necrosis." 


RENAL COMPLICATIONS 


The major renal complications of 
eortieostercids include nephrocalcino- 
sis, nephrolithiasis, and uricosuria. 

Kobayashi et al? in 1967, reported 
five cases of urinary lithiasis in 


Steroid-treated children. They found 


increased urinary calcium excretion in 
these patients despite normal serum 
calcium levels. In a review of urinary 
tract calculi and nephrocaleinosis in 
pediatric patients by Daeschner et 
al," both Cushing’s syndrome and 
administration of corticosteroid were 
listed as predisposing factors for 
nephroealeinosis and lithiasis. 


ENDOCRINE AND 
METABOLIC COMPLICATIONS 


Perhaps the most important compli- 
caticns of steroid therapy in children 
are the andocrine and metabolic 
diszurbances, including growth fail- 
ure, “stercid diabetes,” hyperlipide- 
mia, adrenal atrophy, hypocalcemia, 
hypokalemie alkalosis, and sodium 


_ retention with subsequent hyperten- 


sion.” 

Growth failure is perhaps the most 
imoortant complication, but many 
studies on growth delay in steroid- 
treated children are difficult to inter- 
pret because the underlying disease 
for which the steroids are prescribed 
is usually associated with growth 
delay. It is particularly difficult to 


interpret studies on growth delay in. 


which there is underlying endocrine 
disease: for example, hypopituitarism 
ani congenital adrenal hyperplasia. In 
children receiving steroid therapy for 
nonendoerine disorders, questions re- 


.garding growth delay include: (1) 


Wiat dose is necessary to suppress 
growth? (2) What is the potential for 
"eatch-up growth" once steroids are 
discontinued? (3) What is the effect of 
alternate day therapy on growth? (4) 
What is the mechanism of this growth 
delay? 


Kerrebijn and Kroon?? studied the 
growth suppressive effects of steroids 
on asthmatic children ages 6 to 10 
years who had no external signs of 
sexual maturity. They found that chil- 
dren receiving less than 3 mg/sq m/ 
day of prednisone grew normally; 
those receiving more than 4 mg/sq 
m/day of prednisone had an increase 
in height of only 2 cm/yr, less than 
half of that expected for their age.” 

In a study by Lam and Arneil* of 
nephrotic children, it was found that 
no child treated for less than three 
months had a change in the growth 
velocity, and although three of 14 chil- 
dren treated for less than six months 
had a decrease in their growth veloci- 
ty during therapy, all had returned to 
their normal growth channel at 
follow-up five to ten years later. 


. Among 16 children treated for longer 


than six months, 12 had a decrease in 
their growth velocity, and four of 
these had failed to return to their 
normal growth channel five to ten 
years after corticosteroids’ were 
stopped. o 

Studies by Morris? of asthmatic 
children suggested that the time 
needed for recovery from growth 
suppression may equal the time 
required for the development of the 
growth retardation. Thus, it seems 
that children treated for less than six 
months and with doses of less than 8 
mg/sq m/day of prednisone do not 
suffer from substantial growth sup- 
pression. However, children treated 
for longer than six months may show 
à permanent decrease in growth chan- 
nel and final adult height. 

Asthmatie patients receiving alter- 
nate day prednisone may have sub- 


stantially less growth delay than those 


on daily doses. Nephrotie patients 
receiving alternate day therapy also 
suffer less growth delay. In addition, 
Soyka” showed that children who had 
received daily steroid therapy often 
resumed normal growth when they 
were switched to alternate day thera- 
py. Whether this increase in growth 
was related to the alternate day regi- 
men or the decrease in total weekly 
dosage of corticosteroids is un- 
known. 

Some of the mechanisms proposed 
to explain this steroid-induced growth 


Corticosteroid Therapy—Rimsza 


suppression include decreased growth 
© hormone releasing hormone, de- 
creased growth hormone, suppression 
of somatomedin synthesis or release, 
or an alteration in the somatomedin- 
active site in the cartilage cell. These 
first two theories have been disproved 
by Root et al** and Sadeghi-Nejad and 
Senior? who have shown that basal 
and insulin-stimulated growth hor- 
mone levels are normal in children on 
both daily and alternate day steroid 
regimens. Somatomedin suppression, 
however, may play an important role 
in growth retardation. Elders et al! 
have shown that plasma somatomedin 
activity decreases rapidly after an 
intravenous dose of methylpredniso- 
lone, and remains low during contin- 
uous therapy, but increases to normal 
when medication is omitted during 
the course of alternate day therapy. 
Studies on the somatomedin-active 
site in the cartilage have not yet been 
done. 

Steroid diabetes is a well-known 
complication. It is characterized by 
insulin-resistance, hyperinsulinemia, 
rarity of ketosis, and near-normal 
fasting serum glucose levels despite a 
noticeably abnormal glucose tolerance 
test curves. The oral glucose tolerance 
test becomes more abnormal with 
increasing corticosteroid dosage. On 
low prednisone dosages, only the fast- 
ing and three-hour serum glucose 
levels are increased. As the predni- 
sone dosage is increased, the mean 
fasting, one-hour, and three-hour se- 
rum glucose levels are all increased 
and the glucose tolerance test is simi- 
lar to that of an, insulin-dependent 
diabetic.” Although ketoacidosis is 
rare in steroid-induced.diabetes, it has 
been reported in both children and 
adults.* In children with a positive 
family history for diabetes, a diabetie 
glucose tolerance test is more likely to 
develop while receiving steroids. Ruiz 
et al? found 15 cases of steroid- 
induced diabetes among 53 patients 
who had had renal transplants. Pa- 
tients with a positive family history of 
diabetes had a higher incidence of this 
complication. 

This steroid-induced diabetes may 
be an important factor in another 
metabolie side effect of steroid thera- 
py, hyperlipidemia. Pennisi et. al* 
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Steroid Complications 


~ Ophthalmologic 
Posterior subcapsular cataracts 
Glaucoma 
Reactivation of herpes keratitis 
CNS 
Pseudotumor cerebri 
Psychiatric disturbances and 
dependency | 
Hematopoietic system 
Leukocytosis, neutrophilia 
Monocytopen a, lymphopenia, 
eosinopenia 
Purpura 
Gastrointestinal system 
Pancreatitis 
Peptic ulcer 
Fatty infiltration of the liver 
Renal system 
Nephrocaicinosis 
Nephrolithiasis 
. Uricosuria 
Musculoskeletal system 
Myopathy 
Osteoporosis and fractures 
Aseptic necrosis of bone 
Endocrine and metabolic 
Diabetes 
Adrenal insufficiency 
Growth failure 
Hyperlipidemia 
Lipomatosis 
Hypocalcemia 
Hypokalemic aikalosis 
Sodium retenzion and hypertension 




































recently reported hyperlipidemia in 18 
of 27 children receiving steroids after 
renal transplantation. In this series, 
the serum cholesterol level increased 
with increasing steroid dosage, but 
was not related to the degree of obesi- 
ty. Two patients were found to have 
decreased postheparin lipolytic activi- 
ty.and an abnormal accumulation of 
chylomicrons. The hyperlipidemia in 
these cases was reversed when steroid 
dosage was reduced.” 

Abnormal fet accumulations are 
responsible for much of the classical 
“cushingoid” appearance of the child 
receiving steroids: the “buffalo” 
hump, truncal cbesity, and the cheru- 
bic facies. Another less common com- 
plication of steroids is. mediastinal 
lipomatosis. Roentgenographically, 
there is smooth symmetrical widening 
of the superio: mediastinum. Price 
and Rigler" found eight eases of 
mediastinal lipomatosis among 97 
renal transplant patients (ages 14 to 
50 years) who had received corticoste- 
roids. This complication developed in 
those patients who were receiving a 


higher mean daily prednisone dosage : 


than in those patients who did not. 
Perhaps, the most serious complica- 





tion of steroid therapy is adrenal 
insufficiency after withdrawal of the 
drug. Adrenal atrophy probably does 
not occur in children receiving ster- 
oids for less than seven days." The 
duration of adrenal insufficiency af- 
ter cessation of steroid therapy is 


‘controversial. Graber et al? found 


that serum adrenocorticotropic hor- 
mone and cortisol levels did not return 
to normal after withdrawal of steroids 
or adrenocorticotropic hormone until 
nine months later. Aceto et al” stud- 
led the responses to metyrapone 
administration among 23 asthmatic 
children who had received giucocorti- 
coids for long periods. They found a 
normal response to metyrapone in 70% 
of the children during the first month 
after glucocorticoid therapy had been 
discontinued. Two to six months after 
discontinuing glucocorticoids, 86% of 
the children had a normal response tc 
metyrapone. 

However, steroid-treated asthmatic 
children respond to hypoglycemic 
stress with a normal increase in plas- 
ma cortisol within two weeks of 
steroid withdrawal.” Responsiveness 
of the pituitary-adrenal axis 1s proba- 
bly preserved to a greater degree in 
patients on alternate day therapy. 
Ackerman and Nolan* evaluated the 
adrenal response to hypoglycemia in 
ten adult nephrotic patients. They 
found that the plasma 17-hydroxycor- 
ticostercid levels after hypoglycemia 
were normal in patients on alternate 
day therapy, but depressed in those 
receiving daily therapy. In any case, a 
child who has received steroids within 
the previous year should receive addi- 
tional corticosteroids at times of 
severe stress, such as surgery. 


IMMUNOLOGIC COMPLICATIONS 


The anti-inflammatory and immu- 
nosuppressive effects of steroids are 
well known. A detailed discussion of 
these effects is beyond the scope of 
this review. Many reports of second- 
ary and opportunistic infections in . 
children receiving steroid therapy 
have .been published. Steroids are 
thought to depress the immune 
response in the following ways: (L 
interfering with phagocytosis and 
intracellular digestion; (2) inhibiting 
migration of cells to areas of inflam- 
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mation; (3) reducing humoral antibody 


titers; and (4) suppressing- cell- 
mediated hypersensitivity. . 


These immunosuppressive effects 


are probably less severe in patients 
receiving alternate day therapy. Mac- 
Gregor et al" showed that delayed 
hypersensitivity responses, to appro- 
priate antigens increased in seven 
patients when they were switched 
from a daily to an alternate day pred- 
nisone regimen. Dale et al' showed 
that cutaneous inflammatory  re- 
sponses were decreased in patients 
receiving daily steroids, but in. pa- 
tients receiving alternate day thera- 


py, the inflammatory responses were 
normal on the "off" day. The mono- 


cytic inflammatory response was de- 
creased in Ecc on alternate day 
therapy on the "on" day." 


.FETALAND . 
NEONATAL COMPLICATIONS 


Recent interest in glucocorticoid 
prophylaxis for respiratory distress 
syndrome has stimulated further 


study of the toxic effects of steroids 
on the fetus and the neonate. This - 
subject has recently been reviewed by . 


Tauesch and will not be discussed 
here in detail Tauesch concluded, 
however, that “no examples of fetal or 
maternal risk have been documented 
to date in human beings that would 
obviate the potential benefit of this 
form of (steroid) therapy.” 
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Infant Formula for 12 Months? 
Think of it as Nutritional Insurance 


That's why you should specify that 
new mothers keep their babies on 
breast milk or infant formula for a 
full 12 months. 

Switching to cow's milk in the 
first year is not advisable. The high 
sodium content and the high 
protein content of cow's milk may 
increase the risk of dehydration 
and hypernatremia when diarrhea 
or other conditions increase the 
demand for water. Cow's milk 
feedings may place infants at risk 
for developing iron deficiency. And 
cow's milk is a poor source of 
copper and Vitamin C.! 


©1978. Mead Johnson & Company « Evansville, Indiana 47721 US A 


Enfamil Provides Balanced Nutrition 


ENFAMIL infant formula is 
patterned after breast milk and is a 
good source of digestible 
heat-treated protein, 
polyunsaturated fat, vitamins and 
minerals. 

Recommend ENFAMIL until the 
end of the first year for infants who 
aren't breast feeding or who stop 
breast feeding. 








For a more i dicam discussion of 
this subject, as well as other as- 
pects of infant nutrition, an educa- 
tional newsletter series entitled 
"Dialogues in Infant Nutrition" is 
available. This is part of a continu- 
ing education program on infant 
nutrition. For copies of the newslet- 
ter, contact your Mead Johnson 
Representative or Health Learning 
Systems, 1455 Broad Street, 
Bloomfield, New Jersey 07003. 
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' Material presented at March 23, 1977, symposium, 
Infant Nutrition: A Foundation for Lasting Health? 
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Her stuffy nose and ears are bad enough. 
make her drowsy, too? 


Single-entity SUDAFED" (pseudoephedrine HCI) Syrup works. without 
antihistamines—so it opens the nose without closing the eyes. Cant 
cause antihistamine ‘overdry either. 

SUDAFED Syrup also helps to decongest the sinuses and to restore 
eustachian tube patency for easier drainage in otitis media. Orally 
effective, SUDAFED Syrup reaches areas drops and sprays cant. 
Avoids the rebound problem, too. 

SUDAFED Syrup. Available on your Rx 

dati Ax Burroughs Wellcome Co. 
or recommenda lion. Research Triangle Park 

It has the taste children like. Wellcome | North Carolina 27709 


PRESCRIPTION INDICATIONS: » acute coryza * vasomotor rhinitis e acute eustachian salpingitis e aerotitis (barotitis) media 
e serous otitis media with eustachian tube congestion 

In the following conditions, adjunctive therapy with analgesics, antihistaminics, antibiotics, expectorants and other measures 
may be employed with Sudafed brand Pseudoephedrine Hydrochloride for optimum results: e allergic rhinitis e asthma 
e croup » acute otitis media * acute and subacute sinusitis e acute tracheobronchitis 

PRECAUTION: Although pseudoephedrine is virtually without pressor effect in normotensive patients, it should be used with 
caution in hypertensives. 

SIDE EFFECTS: While the great majority of patients will experience no side effects, those particularly sensitive to sympatho: 
mimetic drugs may note mild stimulation. 


~ decongestion 
without drowsiness 











Special Feature 


Radiological Case of the Month 


Lionel W. Young, MD; Contributed by James E. Crowe, MD, Thomas E. Sumner, MD 


inical History.—A newborn infant 
boy had respiratory distress that 





From the Department of Radiology, Bowman 
Gray School of Medicine, Winston-Salem, NC. 

Reprint requests to Department of Radiology, 
Children’s Hospital of Pittsburgh, 125 DeSoto St, 
Pittsburgh, PA 15213 (Dr Young). 


Fig 1. 
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began immediately after birth. 
Physical Examination.—He weighed 
1,910 g, was tachypneic, with intercos- 
tal retractions and grunting, and had 
a slightly scaphoid abdomen. Com- 
bined chest and abdominal roentgeno- 
grams were obtained (Fig 1 and 2). 


Fig 2. 
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Denouement and Discussion 


Fig 1.—Anteroposterior view of chest and abdomen showing 
anomalies of lower cervical and upper thoracic spine character- 
ized by cleft in vertebrae. Appearance of right side of chest is 
consistent with numerous gas-filled loops of bowel within it. 


Fig 2.—Lateral view is consistent with herniation of bowel 
through posterior aspect of diaphragm (Bochdalek hernia). 


Split Notochord Syndrome 


The vertebral anomalies of anterior 
and posterior spina bifida are often 
accompanied by a characteristic com- 
plex of visceral and neural abnormali- 
ties. One of the embryologic explana- 
tions for this combination of anterior 
and posterior spina bifida is the “split 
notochord” theory. This theory pro- 
poses that a primitive node cell rest 
persists in the midline, producing a 
notochordal cleft that causes the 
vertebral centra to be laid down in 
independent halves.' 

The most common visceral anoma- 
lies present in infants and children 
with the split notochord syndrome are 
mediastinal cysts of foregut origin 
(neurenteric cysts) and enteric dupli- 
cations, most of which arise from the 
small intestine. On occasion, a large 
diaphragmatic hernia is present, as in 


this case. In some cases, a cystic dupli- 
cation arises from the small intestine, 
passes through a defect in the 
diaphragm, and is seen clinically and 
roentgenographically as a mediastinal 
mass. 

In the case presented in this article, 
a posterior mediastinal cyst was pres- 
ent on the right side but was obscured 
on the roentgenogram by herniated 
bowel. At surgery for repair of the 
Bochdalek hernia, reduplication of the 
bowel with malrotation was also 
noted. The duplicated bowel was 
resected. After a stormy course with 
difficulty in oxygenation, the patient 
had acute respiratory failure and 
died. 

Meningomyeloceles and severe de- 
velopmental anomalies of the hind 
brain and cervical spinal cord may also 


occur and may make for a poor prog- 
nosis. Rarely, the bowel may pass 
through the spinal cleft and appear on 
the back (dorsal enteric fistula), usual- 
ly in association with meningomyelo- 
cele and imperforate anus.’ 

Although the vertebral anomalies in 
this case are grossly evident, medias- 
tinal cysts and duplications are more 
often accompanied by relatively mi- 
nor spinal anomalies, some of which 
can only be demonstrated by special 
roentgenographic techniques, such as 
tomography. 
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Clinical Memoranda 





Stapedial Hypoplasia in Partial 
DiGeorge's Syndrome 


DiGeorge's syndrome applies to im- 
munodeficiency associated with ab- 
normal development of the third and 
fourth pharyngeal pouches.' Cardiac? 
and facial maldevelopment? not di- 
rectly related to the third and fourth 
pouches may be associated with the 
syndrome, and incomplete variants 
have been recognized. Middle ear 
structures that derive from branchial 
anlage are not readily accessible for 
clinieal study and are rarely com- 
mented on in descriptions of the 
DiGeorge's syndrome. We describe an 
infant with partial DiGeorge's syn- 
drome in whom middle ear derivatives 
of the second branchial arch were 
hypoplastic. 


Report of a Case.—A 2,800-g boy was born 
to a 19-year-old gravida 1, para 0 after a 
40-week gestation. At 30 hours, cyanosis 
and respiratory distress developed that 
was associated with absent peripheral 
pulses and a grade 2/6 murmur at the left 
sternal border. Roentgenograms showed 
an enlarged heart, increased pulmonary 
vascular markings, deformed T-10 with 
bilateral hemivertebrae, and synostosis of 
the right eighth and ninth and left tenth 
and llth ribs. Cardiac catheterization 
showed a severe periductal coarctation. 
The infant died at 48 hours during 
attempted repair of the coarctation. Labo- 
ratory values were as follows: WBC, 
13,500/cu mm, with 40% segmented neutro- 
phils, 1% band forms, 46% lymphocytes, 
and 9% monocytes; and serum calcium, 8.5 
mg/dl. 

Postmortem examination showed no 
external maldevelopment. There were se- 
vere preductal aortic coarctation, hypopla- 
sia of the aortic isthmus, and an intracris- 
tal ventricular septal defect, with absent 
conal papillary muscle. The ductus arterio- 
sus was widely patent and the aortic valve 
bicuspid. Nonfused thymic lobes with a 
combined weight of 5 g were present in the 
lower neck. The thymus was microscopical- 
ly normal without involution. Serial sec- 
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tions through the thyroid and paratracheal 
tissues from the larynx to the carina 
disclosed a single parathyroid gland 550 u 
in greatest diameter adjacent to the 
thymus. The peripheral lymphoid tissues 
were unremarkable. 

Temporal bones were removed with an 
oscillating bone plug saw. Both stapes had 
a small head with a normal anterior crus 
extending to the footplate. The stapedius 
tendon was present and attached to the 
lower portion of the stapedial head. The 
posterior crus was rudimentary and did not 
reach the footplate (Fig 1). Both stapes 
were mobile, but the footplates were irreg- 
ularly shaped and approximately one third 
normal size. The oval windows were corre- 
spondingly malformed and reduced in size 
(Fig 2). The upper elements of the ossicular 
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chain, including the lenticular process of 
the incus and incudostapedial articulation 
were normal as were the semicircular 
canals, otolith organs, and cochleae. 


Comment.—An association between 
congenital anomalies of the thymus, 
parathyroid glands, great arteries, 
and related structures has been 
known for many years. The recogni- 
tion by DiGeorge that immune defi- 
ciency may result from the thymic 
abnormality has prompted considera- 
ble recent interest. 


Lischner^ suggested that Di- 


George’s syndrome be applied only to 
those cases with thymic agenesis 
proved by postmortem examination 


Fig 1.—Normal left and right stapes from 1-week-old infant (A and B). Deformed, 
hypoplastic left and right stapes from present case (C and D). 
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Fig 2.—Normal left and right oval windows from 4-day-old infant (A and B). Malformed left 


and right oval windows from present case (C and D). 


and that partial DiGeorge's syndrome 
be applied to cases showing thymic 
hypoplasia. Regardless of terminolo- 
gy, it is clear that the defect frequent- 
ly involves structures beyond those 
derived from the third and fourth 
pharyngeal pouches. Patients may 
have cardiac defects related to cono- 
truncal maldevelopment, facial anom- 
alies, and thyroid hypoplasia. It is 
difficult to envision an isolated mal- 
formation that could produce defects 
in all of these structures. A generai- 
ized insult to branchial development 
seems more likely. 

Crura of the stapes are derived 
from mesenchyme of the second bran- 
chial arch. Isolated absence of a 
stapedial erus is found at surgery with 
extreme rarity." We consider that 
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maldevelopment of the crura in the 
present case was related to a more 
generalized defect of branchial mor- 
phogenesis as a component of the 
partial DiGeorge’s syndrome. Al- 
though abnormalities of the external 
ear have been noted in DiGeorge’s 
syndrome, associated maldevelopment 
of middle ear structures has only rare- 
ly been mentioned. Kretschmer et al’ 
noted anomalous middle ear develop- 
ment in one affected infant. Miller et 
al* found one middle ear defect in a 
review of 156 patients with idiopathic 
hypoparathyroidism. The absence of 
descriptions of middle ear anomalies 
in DiGeorge's syndrome is probably 
not a reflection of their rarity but of 
the diffieulty in making relevant 
observations. The middle ear is not 


accessible to routine clinical examina- 
tion nor are anomalies of the stapes, 
as encountered in the present case, 
likely to be recognized by gross hear- 
ing loss. Examination of the middle 
ear ossicles is not a part of the routine 
postmortem examination; our obser- 
vations were incidental to an unre- 
lated study. 

Our ease shows that maldevelop- 
ment of second branchial arch deriva- 
tion may accompany the more com- 
monly encountered anomalies of the 
third and fourth pharyngeal pouches. 

ARTHUR G. WEINBERG, MD 
Department of Pathology 
and Pediatries 
Children's Medical Center 
CHARLES G. WRIGHT, PHD 
Callier Center for 
Communication Disorders 
University of Texas 
Health Science Center 
Dallas, TX 75235 


This research was supported in part by a grant 
from the Leland Fikes Foundation. 
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What they drink 
at the stork club. 


Four generations ago, we 
founded our exclusive Stork 
Club. And ever since, we've 
been serving members nothing 
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each of our 


members has a personal 
physician who indi- 
cates the vitamins. 
Iron and carbo- 
hydrates to meet 
individual needs.) 
Club dues are 
modest, however, 
since a whole formula 
based on Carnation 
Evaporated Milk still costs 
less than any other. 
Don't you know someone 
you d like to recommend for 
membership? 


i FREE OFFER! Send for sample copies of these informative EROT, 


oriented booklets: "Preparing Your Baby's Formula” “Pregnancy... | 
| in anatomical illustrations" Mail to: Carnation Company, PO. Box550 | 
Dept. SB. Pico Rivera, Calif. 90665. | 
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Letters to the Editor 


Goldenhar Syndrome and Airway 
Management 


— Sir.—As an anesthesiologist who has 


had experience with three children 
with Goldenhar syndrome, I read with 


. interest the article by Feingold and 


Baum in the February JOURNAL 


-(132:136-138, 1978). Whenever such a 


child is to be admitted for surgery, the 
anesthesiologist should be notified in 
advance since these children may be 
difficult (or impossible) to intubate. I 
suggest the following procedure: (1) 
Explain to the parents that a tracheot- 
omy may be necessary, and obtain 
consent. (2) Have an experienced oto- 
rhinolaryngologist present during in- 
troduction who is gowned and gloved, 
with a tracheotomy set open and 
ready. (3) Induce anesthesia with a 
potent inhalation anesthetic (halo- 
thane or enflurane) and oxygen, thus 
omitting nitrous oxide to provide a 
high inspired oxygen concentration 
and avoid fixed agents, permitting 
the child to maintain his own airway. 
(4) Laryngoscope the patient under 
deep anesthesia without the aid of 
muscle relaxants. (5) If the vocal cords 
cannot be visualized, attempt blind 


- intubation (nasally or orally). (6) If 


intubation is not possible, do not 
continue to traumatize the child— 
proceed with tracheotomy if it is inap- 
propriate to maintain anesthesia by a 
mask. 

The child's external appearance is 


. not a reliable guide to potential 


airway problems. Mandibular hypo- 
plasia, facial asymmetry, and micro- 


-gnathia are evident. However, limita- 


tion of neck movement resulting from 
vertebral anomalies is most impor- 
tant. 

These children often require multi- 
ple procedures, and previous anesthet- 
ic records should be consulted. Each of 
the author’s patients required three 
anesthetics and the anesthetic course 
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was consistent: one child required 
tracheotomy each time; one was mod- 
erately difficult to intubate; and the 
third was intubated with ease each 
time. 

LINDA STEHLING, MD 

Department of Anesthesiology 

Upstate Medical Center 

750 E Adams St 

Syracuse, NY 13210 


Agammaglobulinemia 


Sir.—Pick et al in their interesting 
article in the JOURNAL (131:682-686, 
1977) described a case of agamma- 
globulinemia characterized by the 
absence of IgG, IgA, IgD, and the sali- 
vary “secretory component" asso- 
ciated with a plasma cell dyscrasia and 
amyloidosis. They include a summary 
of the findings in other cases of 
amyloidosis associated with agamma- 
globulinemia. 

One report that they did not include 
was relevant to the subject. I refer to 
the article by Ziegler and Penny’ in 
which they described the first re- 
ported case of X-linked hypogamma- 
globulinemia associated with amyloi- 
dosis. The patient, a 14-year-old boy, 
died of meningoencephalitis and its 
sequelae, and at autopsy amyloid was 
detected in the liver, thymus, tonsils, 
and kidney. 

I would also like to correct an inac- 
curacy in the comment by Pick et al. 
They state that seven of ten cases 
discussed by Mawas et al? seem to 
have a "mixed pattern" of amyloid 
deposition and that this supports their 
theory that this is the predominant 
pattern of amyloid deposition in 
agammaglobulinemia. In fact, Mawas 
et al reviewed only six cases, not ten. 
The mixed pattern theory, ie, mixed 
primary and secondary amyloidosis, 
may well be true, but incorrect 
evidence should not be used in its 
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support. The detection and analysis of 
amyloid in larger numbers of patients 
with agammaglobulinemia will hope- 
fully clarify this point. 
Eoin F. GAFFNEY, MB, BCH 
Department of Pathology 
University of Rochester Medical 
Center 
Rochester, NY 14642 


Dr Pick declined to reply.—Eb. 


l. Ziegler JB, Penny R: Fatal echo 30 virus 
infection and amyloidosis in X-linked hypogam- 
maglobulinemia. Clin Immunol Immunopathol 
3:347-352, 1975. 

2. Mawas C, Sors C, Bernier J-J: Amyloidosis 
associated with primary agammaglobulinemia, 
severe diarrhea, and familial hypogammaglobu- 
linemia. Am J Med 46:624-634, 1969. 


Wolfram Syndrome 


Sir.—We read with great interest the 
report by Carson et al on simultaneous 
occurrence of diabetes mellitus, dia- 
betes insipidus, and optic atrophy in a 
brother and sister (Am J Dis Child 
131:1382-1385, 1977) and would like to 
add the following data that seemed to 
have escaped the attention of the 
authors. A review of 91 cases with this 
syndrome called Wolfram syndrome 
has been published by Cremers et al.’ 
These authors also report a postmor- 
tem on one patient that disclosed 
noticeable dilation of the renal pelvis, 
ureters, and bladder. The hypophysis, 
hypothalamus, thalamus, substantia 
nigra, and red nucleus were normal. 
The optic nerve, chiasma, and both 
optic tracts showed slight gliosis and a 
loss of myelin structure, but no signs 
of active myelination. 

From this clinic, we have reported 
in 1975,2 two brothers with juvenile 
diabetes mellitus and optic atrophy 
with hypothalamic disease as judged 
by clinical findings. In one brother, 
bilateral hydronephrosis and hypo- 
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tonie bladder were demonstrated. 
Both died at age 17 and 21 years, 
respectively. On the older brother, an 
autopsy was performed and the main 
findings were as follows: severe atro- 
phy of the whole optic tract; loss of 
neurons in the hypothalamic nuclei; 
accumulation of iron and calcium in 
the hypothalamic nuclei; and severe 
atrophy of the pons. The full report of 
the neuropathological findings has 
been prepared for publication. 

MosHE Karp, MD 

ZVI LARON, MD 

Institute of Pediatric and 

Adolescent Endocrinology 

URI SANDBANK, MD 

Institute of Neuropathology 

Beilinson Medical Center and 

Sackler School of Medicine 
Tel Aviv University 
Tel Aviv, Israel 


1. Cremers CWRJ, Wijdeveld PGAB, Pinckers 
AJLG: Juvenile diabetes mellitus, optic atrophy, 
hearing loss, diabetes insipidus, atonia of the 
urinary tract and bladder and other abnormali- 
ties (Wolfram syndrome). Acta Paediatr Scand 
suppl 264, 1977, pp 1-16. 

2. Karp M, Laron Z, Lerman P, et al: The 
syndrome of juvenile diabetes mellitus and optic 
atrophy: Report on two siblings, in Laron Z (ed): 
Diabetes in Juveniles. Basel Switzerland, S. 
Karger AG, 1975, pp 242-247. 


Incorrect Use of x? 


To the Editor.—An article by Weston 
et al (Am J Dis Child 131:1241-1242, 
1977) exemplifies a continuing misuse 
of x? methodology in the literature. 
l'his is the use of x? to compare things 
other than the number of “successes” 
in N trials.'»:» 

For the x? method to be proper, the 
nean percent of cells responding 
vould have to include the total 
iumber of cells used in each group. 
What the authors wanted to do was 
ompare two groups of data that just 
iappened to be percent cells respond- 
ng for each subject. 

The most appropriate method of 
nalysis would have been the Mann- 
Vhitney U test.: The usual t test 
ould have been used but it would have 
equired an arc sine transformation of 
ach value,''?!*» a tedious problem. 

Weston et al found no substantial 
ifference between newborns and 
ontrols for monocyte phagocytosis 
nd bactericidal activity. Using the 
immary statisties provided, I per- 
ormed a t test for these two compar- 
ions, recognizing that the method 
‘ould only be approximately correct. I 
und P -—.05 for the former and 
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P < .001 for the latter. 

The authors should rerun those 
comparisons with the Mann-Whitney 
test to obtain a more correct compari- 
son. 

RICHARD H. BRowNE, PHD 
Department of Medical Computer 
Science 
Southwestern Medical School 
The University of Texas 
Health Science Center at Dallas 
5323 Harry Hines Blvd 
Dallas, TX 75235 


l. Zar JH: Biostatistical Analysis. Englewood 
Cliffs, NJ, Prentice-Hall Ine, 1974, pp 43, 109, 
185. 


Infectious Mononucleosis 


Sir.—I would like to mention an addi- 
tional clinical feature of infectious 
mononucleosis not included by Drs 
Rapp and Hewetson in their compre- 
hensive review article in the JOURNAL 
(132:78-85, 1978). In 1967, Pullen et al! 
first noted the high incidence (95%) of 
maculopapular rashes in patients 
with mononucleosis who received am- 
picillin. This observation in adult 
patients was corroborated in children 
by a retrospective multicenter study? 
that showed that the characteristic 
exanthem developed in all 13 patients 
with infectious mononucleosis who 
received ampicillin. 

Typically, the rash begins five to 
ten days after beginning ampicillin 
therapy. Macules and papules appear 
first on the trunk and after three to 
four days, the rash becomes general- 
ized. Pruritus is freuqently present 
and is often severe. This exanthem 
usually persists for several days and 
sometimes resolves with desquama- 
tion. 

This high incidence (69°—100%) of 
morbiliform eruptions contrasts 
sharply with the natural presentation 
of rashes in infectious mononucleosis. 
As Drs Rapp and Hewetson pointed 
out exanthems develop in only 3% of 
all patients with infectious mononu- 
cleosis. Shapiro et al‘ and Kerns et al 
report an incidence of ampicillin- 
related rashes in the general adult and 
pediatric populations of 9.5%. 

The causal mechanism of the ampi- 
cillin-related rashes and an explana- 
tion for this inereased incidence in 
infectious mononucleosis are not yet 
known. It is important, however, for 
the clinician to note this association. 
One should avoid using ampicillin in a 
patient with possible infectious mono- 


nucleosis and consider the diagnosis of 
infectious mononucleosis with ampi- 
cillin-related rashes. 

JAMES A. PoLLowitz, MD 

Department of Pediatrics 

St Vincent’s Hospital and Medical 

Center 
130 West 12th St 
New York, NY 10011 
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Adverse Reactions to Food Can 
Cause Hyperkinesis 


Sir.—Recently, Dr Esther H. Wender 
discussed the controversy over the 
relationship of diet to hyperkinesis in 
children (Am J Dis Child 131:1204- 
1206, 1977). As she indicated, several 
recent studies have failed to document 
the Feingold thesis that food addi- 
tives and salicylates play a major role 
in causing this disorder. 

Yet, despite these negative results, 
an increasing number of observers 
report that hyperactive behavior can 
be modified by dietary manipulation. 
And a congressional committee and 
the media have given wide publicity to 
this point of view (Wall Street Jour- 
nal, June 2, 1977, p 1; “MacNeil-Lehrer 
Report,” Public Broadcasting System, 
June 22, 1977; “CBS Evening News,” 
CBS Inc, June 22, 1977). 

Moreover, the relationship of food 
sensitivity to systemic and nervous 
system symptoms in children has been 
described by numerous observers dur- 
ing the past 50 years. 

Nevertheless, many physicians re- 
main skeptical-even hostile—to the 
concept that diet can affect behavior. 
À typical response is, "These reports 
are based on testimonial data. They 
are ‘unscientific’ and unsubstantiated. 
And before I put a hyperactive child 
on an elimination diet, someone will 
have to prove such a diet works and 
explain the mechanisms involved.” 

Certainly I can understand why 
physicians are reluctant to embrace 
any therapy that lacks scientific docu- 
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mentation. But when the therapy is 
safe (as in the case of a trial elimina- 
tion diet), such reluctance may not be 
in the best interest of the patient. 

Why has the relationship of diet to 
hyperactivity been so hard to prove 
and so slow in forthcoming? In my 
opinion, the major cause for the confu- 
sion and delay has been improper 
design of the research studies. 

Because Dr Feingold placed the 
blame for hyperactivity solely on food 
colors, dyes, additives, and salicylates, 
most studies, to prove or disprove the 
Feingold thesis, have eliminated only 
those substances from the diet. And 
because the children continued to 
consume a number of foods that cause 
adverse reactions, their behavior 
showed little or no change. So several 
studies have had "negative" or equivo- 
cal results. 

In my practice, for the past five 
years I’ve seen more than 160 “new 
patients" with hyperactivity. And 
using elimination diets, I found the 
hyperactivity diminished in more 
than 75% of these children. Sugar and 
milk led the list of foods causing 
hyperactivity. Yet, eggs, corn, wheat, 
citrus, beef, pork, and other "everyday 
foods" were troublemakers in many of 
. my patients. Although some children 
showed nervous system reactions af- 
ter the ingestion of food colors and 
dyes, many more reacted to the foods 
themselves. 

In studying these patients, I found 
that most of their conditions improved 
substantially—even dramatically— 
when offending foods were avoided 
for seven days. The effect of the foods 
on the child’s behavior was confirmed 
by returning the foods to the child’s 
diet, one at a time, beginning on the 
eighth day. 

I freely admit that the conditions of 
some of my patients who were hyper- 
active may have improved after die- 
tary manipulation for a variety of 
reasons (including coincidental, psy- 
chological, and nutritional reasons). 
And I make no claim to understand 
the mechanisms involved. Yet I know, 
beyond any shadow of a doubt, based 
on what parents of my patients tell 
- me, that many, and perhaps most, 
hyperactive children can be helped by 
changing their diets. 

Perhaps “scientific proof” of the 
relationship of diet to hyperactivity 
will soon be established. But until such 
time, I urge skeptics to suggest care- 
fully planned elimination diets for 
their patients who are hyperactive. I'll 


820 Am J Dis Child—Vol 132, Aug 1978 
" @ 


be happy to send a copy of the diet I 
use to anyone who requests it. (Please 
enclose a stamped, self-addressed en- 
velope.) 
WILLIAM G. Crook, MD 
The Children’s Clinic 
657 Skyline Dr 
Jackson, TN 38301 


1. Shannon WR: Neuropathic manifestations 
in infants and children as a result of anaphylactic 
reactions to foods contained in their dietary. Am 
J Dis Child 24:89-94, 1922. 

2. Rowe AH: Clinical allergy in the nervous 
system. J Nerv Ment Dis 99:834-841, 1944. 

3. Randolph, TG: Allergy as a causative factor 
of fatigue, irritability and behavior problems of 
children. J Pediatr 31:560-572, 1947. 

4. Speer F: The allergic tension-fatigue syn- 
drome. Pediatr Clin North Am _ 1:1029-1037, 
1954. 

5. Deamer WC: Pediatric allergy: Some im- 
pressions gained over a 37-year period. Pediat- 
rics 48:930-938, 1971. 

6. Gerrard JW: Understanding Allergies. 
Springfield, Ill, Charles C Thomas Publisher, 
1973, pp 14-17. 

7. Rapp D: Double-blind confirmation and 
treatment of milk sensitivity: A case report. Med 
J Aust, to be published. 

8. Rapp D: Does diet affect hyperactivity? 
J Learn Dis to be published. 

9. Crook WG: Can Your Child Read? Is He 
Hyperactive? Jackson, Tenn, Professional Books 
Service, 1977, pp 76-79, 148-155. 


In Reply.—Dr Crook’s comments get 
right to the heart of the issues 
involved in the relationship between 
diet and behavior. He says, “I freely 
admit that the conditions of some of 
my patients who were hyperactive 
may have improved after dietary 
manipulation for a variety of rea- 
sons....,1 make no claim to under- 
stand the mechanisms involved.” The 
point is that Dr Feingold does make a 
claim that the mechanism underlying 
behavioral change is the body's 
response to specific food additives. I 
agree that there is apparently a rela- 
tionship between diet and behavior. 
(Dr Conner’s studies demonstrate 
this, for example.) What isn’t clear is 
whether behavioral change is attribut- 
able to food additives or other effects 
such as psychological ones. For the 
practitioner whose main goal is to 
improve function, it may not matter 
whether improvement is a result of 
one factor or another, as long as the 
treatment is not harmful. But ques- 
tions of public policy must not be 


. decided without careful study of “the 


mechanisms involved.” 
ESTHER H. WENDER, MD 
Department of Pediatrics 
University of Utah Medical Center 
Salt Lake City, UT 84132 
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| Gantrisin’acetyl_ 


sulfisoxazole/Roche 


Before prescribing, please consult com- 
plete product information, a summary of 
which follows: 


Indications: Nonobstructed urinary tract in- 
fections (mainly cystitis, pyelitis, pyelone- 
phritis) due to susceptible organisms (usually 
E. coli, Klebsiella-Aerobacter, Staph. aureus, 
P. mirabilis, P. vulgaris). IMPORTANT NOTE: 
In vitro sensitivity tests not always reliable; 
must be coordinated with bacteriological 
and clinical response. Add aminobenzoic 
acid to follow-up culture media. Increasing 
frequency of resistant organisms limits 
usefulness of antibacterial agents, espe- 
cially in chronic and recurrent urinary in- 
fections. Maximum safe total sulfonamide 


| blood level, 20 mg/100 ml; measure levels 


as variations may occur. 

Contraindications: Hypersensitivity to sulfon- 
amides; infants less than 2 months of age; 
pregnancy at term and during the nursing 
period. 

Warnings: Safety in pregnancy not estab- 
lished. Do not use for Group A beta-hemolytic 
streptococcal infections, as sequelae 
(rheumatic fever, glomerulonephritis) are not 
prevented. Deaths reported from hypersen-- 
Sitivity reactions, agranulocytosis, aplastic 
anemia and other blood dyscrasias. Sore 
throat, fever, pallor, purpura or jaundice may 
be early indications of serious blood disor- 
ders. CBC and urinalysis with careful micro- 
scopic examination should be performed fre- 
quently. 

Precautions: Use cautiously in patients with 
impaired renal or hepatic function, severe al- 
lergy or bronchial asthma. Hemolysis, fre- 
quently dose-related, may occur in glucose- 
6-phosphate dehydrogenase-deficient pa- 
tients. Maintain adequate fluid intake to pre- 
vent crystalluria and stone formation. 


Adverse Reactions: Blood dyscrasias: 
Agranulocytosis, aplastic anemia, thrombo- 
cytopenia, leukopenia, hemolytic anemia, 
purpura, hypoprothrombinemia and 
methemoglobinemia; Allergic reactions: 
Erythema multiforme (Stevens-Johnson syn- 
drome), generalized skin eruptions, epidermal 
necrolysis, urticaria, serum sickness, pruritus, 
exfoliative dermatitis, anaphylactoid reactions, 
periorbital edema, conjunctival and scleral in- 
jection, photosensitization, arthralgia and al- 
lergic myocarditis; Gastrointestinal reactions: 
Nausea, emesis, abdominal pains, hepatitis, 
diarrhea, anorexia, pancreatitis and stomatitis; 
C.N.S. reactions: Headache, peripheral neuri- 
tis, mental depression, convulsions, ataxia, 
hallucinations, tinnitus, vertigo and insomnia; 
Miscellaneous reactions: Drug fever, chills 
and toxic nephrosis with oliguria and anuria. 
Periarteritis nodosa and L.E. phenomenon 
have occurred. Due to certain chemical simi- 
larities with some goitrogens, diuretics 
(acetazolamide, thiazides) and oral hypogly- 
cemic agents, sulfonamides have caused rare 
instances of goiter production. diuresis and 
hypoglycemia as well as thyroid malignancies 
in rats following long-term administration. 
Cross-sensitivity with these agents may exist. 
Supplied: Pediatric Suspension and Syrup 
containing the equivalent of 0.5 Gm sulfisoxa- 
zole per teasp. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc 
Nutley, New Jersey 07110 
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again. And when Mom's 
spoon holds Gantrisin 
(acetyl sulfisoxazole) 
=: X Pediatric Suspension, 
44 that’s good news for 
E. youngsters with un- 
£^. obstructed urinary tract 
infections. Gantrisin is 
not only highly effective 
against E. coli and most 
other common uropatho- 
gens—it has an easy-to-like 
raspberry flavor. Gantrisin 
has a fine safety record, too. 
But it is a sulfonamide, 
which means the usual pre- 
cautions must be taken. 








dus 


acetyl sulfisoxazole/ Roche 
Pediatric Suspension 
0.5 Gm/5ml 


— 4 = ROCHE Please see summary of product 


naf infarmatinan AM nranadina nana 


Announcing the end of th 
in the treatment o 





iddle-of-the 
cute otitis m 























E. ko ] 
"m "A 
t =F ‘a, P 
P 1 + i h e 
Di R 2s. » - 
oy 1 
~ `> ES 1^3 a 
s3 N m 7 
R E em 
d 
M" 1 ‘ 
J > Y 
^f x 
d 


Each teaspoonful ptra Suspension 


40 mg trimethoprim and 200 mg sulfamethoxazole 


Wi effective im vitro against major middle ear 
pathogens—Haemophilus influenzae, including 
ampicillin-resistant strains, and Streptococcus 
pneumoniae* 


Bi well tolerated by infants and children* (Contra- 
indicated in infants under two months. See brief 
summary below for possible adverse reactions.) 


Septra introduces 


b.i.d. dosage convenience 


to the treatment 


of acute otitis media 


in children 
Septr A Tablets 


80 mg trimethoprim and 400 mg sulfamethoxazole 


lil available in pleasant tasting cherry-flavored 
suspension or in tablet form for use in older 
children 


ll encourages compliance; unlike other 
antibacterials for otitis media, Septra requires no 
middle-of-the-night dose 








Septra^ Tablets and Suspension 

Indications and Usage: 

ACUTE OTITIS MEDIA: For the treatment of acute otitis media in children due to susceptible 
strains of Haemophilus influenzae or Streptococcus pneumoniae when in the judgment of 
the physician Septra offers some advantage over the use of other antimicrobial agents. 
Limited clinical information is presently available on the effectiveness of treatment of otitis 
media with Septra when the infection is due to Haemophilus influenzae resistant to 
ampicillin. To date, there are limited data on the safety of repeated use of Septra in children 
under two years of age. Septra is not indicated for prophylactic or prolonged administration 
in otitis media al any age. 


Contraindications: Hypersensitivity to trimethoprim or sulfonamides. Pregnancy and 
during the nursing period. Infants less than two months of age. 


Warnings: SEPTRA SHOULD NOT BE USED IN THE TREATMENT OF STREPTOCOCCAL 
PHARYNGITIS. 


Clinical studies have documented that patients with Group A 2-hemolytic streptococcal 
tonsillopharyngitis have a greater incidence of bacteriologic failure when treated with 
Septra than do those patients treated with penicillin as evidenced by failure to eradicate 
this organism from the tonsillopharyngeal area. 


Deaths from hypersensitivity reactions, agranulocytosis, aplastic anemia and other 
blood dyscrasias. Experience with trimethoprim alone is much more limited, but 
occasional interference with hematopoiesis has been reported as well as an increased 
incidence of thrombopenia with purpura in elderly patients on certain diuretics, 
primarily thiazides. 


Sore throat, fever, pallor, purpura or jaundice may be early signs of serious blood 
disorders. Frequent CBCs are recommended; therapy should be discontinued if a 
significant reduction in the count of any formed blood element is noted. 


Precautions: Use with caution in patients with impaired renal or hepatic function, 
possible folate deficiency, severe allergy or bronchial asthma. In glucose-6-phosphate 
dehydrogenase-deficient individuals, hemolysis may occur (frequently dose-related). 
During therapy, maintain adequate fluid intake and perform frequent urinalyses with 
careful microscopic examination and renal function tests, particularly where there is 
impaired renal function. 


Adverse Reactions: All major reactions to sulfonamides and trimethoprim are included, 
even if not reported with Septra. Blood Dyscrasias: Agranulocytosis, aplastic anemia, 
megaloblastic anemia, thrombopenia, leukopenia, hemolytic anemia, purpura, hypo- 
prothrombinemia and methemoglobinemia. Allergic Reactions. Erythema multiforme, 
Stevens-Johnson syndrome, generalized skin eruptions, epidermal necrolysis, urticaria, 
serum sickness, pruritus, exfoliative dermatitis, anaphylactoid reactions, periorbital 
edema, conjunctival and scleral injection, photosensitization, arthralgia and allergic 
myocarditis. Gastrointestinal Reactions: Glossitis, stomatitis, nausea, emesis, abdominal 
pains, hepatitis, diarrhea and pancreatitis. C.N.S. Reactions: Headache, peripheral 
neuritis, mental depression, convulsions, ataxia, hallucinations, tinnitus, vertigo, 
insom@ia, apathy, fatigue, muscle weakness and nervousness. Miscellaneous Reactions: 


Drug fever, chills, and toxic nephrosis with oliguria and anuria. Periarteritis nodosa and 
L.E. phenomenon have occurred. Due to certain chemical similarities to some 
goitrogens, diuretics (acetazolamide and the thiazides) and oral hypoglycemic agents, 
sulfonamides have caused rare instances of goiter production, diuresis and hypogly- 
cemia; cross-sensitivity may exist with these agents. In rats, long-term administration 
of sulfonamides has produced thyroid malignancies. 


Dosage and Administration: Not recommended for use in infants less than two months of age. 
ACUTE OTITIS MEDIA IN CHILDREN: The recommended dose for children with acute 
otitis media is 8 mg/kg trimethoprim and 40 mg/kg sulfamethoxazole per 24 hours, 


given in two divided doses every 12 hours for 10 days. The following table is a guideline 
for the attainment of this dosage using Septra Tablets or Suspension. 


Children: Two months of age or older: 











| ci | 
Weight | Dose—every 12 hours | 
| Ib kg Teaspoonfuls Tablets 
s ~ A ial tll 
20 9 1( 5 ml) Yo 
40 18 | 2 (10 ml) 1 
60 27 | 3 (15 ml) 1v 
| 80 36 4 (20 ml) 2 (or 1 DS tablet) 
ASTU, DS) SO £1 REB SON | 
For patients with renal impairment: 
Creatinine Clearance Recommended 








(ml/min) Dosage Regimen 
CHANT Above 30 | Usual Standard Regimen ine 2 
: | Half of the usual 
E vadis E, | dosage regimen | 
Below 15 | 


Use Not Recommended 








Supplied: SEPTRA TABLETS containing 80 mg trimethoprim and 400 mg sulfamethox- 
azole—bottles of 40, 100, 500 and 1000 tablets; unit dose pack of 100. ORAL 
SUSPENSION, containing the equivalent of 40 mg trimethoprim and 200 mg sul- 
famethoxazole in each teaspoonful (5 ml), cherry flavored—bottle of 450 ml. 


Also available in double strength, oval-shaped, pink, scored tablets containing 160 mg 
trimethoprim and 800 mg sulfamethoxazole—bottles of 60 and unit dose packs of 100. 


*Clinical results do not necessarily correspond with in vitro data. 
* Data on file, Medical Department, Burroughs Wellcome Co. 
Ax Burroughs Wellcome Co. 

Research Triangle Park 
Wellcome | North Carolina 27709 
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Infectious Diseases of the Fetus, edited by Jack 
S. Remington and Jerome O. Klein, $45, 1,121 pp, 
Philadelphia, WB Saunders Co, 1976. 


Infectious diseases remain an im- 
portant problem in neonatal and peri- 
natal medicine. This text, edited by 
Drs Remington and Klein, with chap- 
ters by a distinguished group of 
contributors, is an extremely thor- 
ough review of the current state of the 
art. Containing 1,121 pages, the 
volume covers most microorganisms 
that have the capacity to produce 
disease in the newborn, at least in the 
Western world. General chapters on 
immunology and resistance to infec- 
tion and clinical pharmacology of anti- 
bacterial agents are included along 
with the specific infectious disease 
topies. The depth of coverage of the 
material is indicated by the fact that 
the book is longer than any existing 
text covering all of pediatrie infec- 
tious diseases. This, unfortunately, is 
a reflection on the lack of a compre- 
hensive text on pediatric infectious 
diseases rather than on this volume by 
Drs Remington and Klein. 

In general, the editors and authors 
have done a remarkable job of achiev- 
ing their objective, “to provide a 
complete, critical and comprehensive 
review ...." The bibliographies with 
each chapter are exhaustive and 
provide the reader with an excellent 
reference resource. The chapter on 
toxoplasmosis, for example, contains 
more than 600 references. Illustra- 
tions and tables are ample and in 
general, highlight important informa- 
tion. In spite of its length, this is a 
very readable volume although there 
are some differences in style and in 
detail. The chapter on hepatitis, for 
example, is 28 pages whereas the 
coverage of toxoplasmosis covers 142 
pages. Some chapters insert refer- 
ences within the text, whereas others 
are collected at the end of the chapter. 
Some chapters, for example, the one 
on listeriosis, includes more experi- 
mental data and other information 
that is less directly related to manage- 
ment of the neonate. If there is a 
problem it may be that some topics 
are presented in such detail that the 
casual reader may not be sufficiently 
diligent to cover the material pre- 
sented, although I would certainly 
hope that that is not the case. 

This text is a valuable addition to 
the literature and extremely up to 
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date for a volume of its length. It is 
recommended for medical and pediat- 
ric department libraries, for those 
interested in neonatal and perinatal 
medicine, for pediatricians or obste- 
tricians with a subspecialty orienta- 
tion in infectious diseases, and as a 
reference source for pediatricians, 
family practitioners, obstetricians, 
and medical students. 

LOWELL A. GLAscow, MD 

Department of Pediatrics 

University of Utah College 

of Medicine 
Salt Lake City, UT 84112 


Haven in a Heartless World, by Christopher 
Lasch, $10, 230 pp, New York, Basic Books Inc, 
1977. 

Haven in a Heartless World pre- 
sents the thesis that the emergence of 
capitalism created in the 18th and 
19th centuries, “the bourgeois family 
system”; a system in which marriage 
took place at a relatively late age 
(compared to other societies) and was 
arranged by the individuals involved, 
not by their families. Children came to 
be seen not as little adults but as 
people with distinct attributes, “im- 
pressionability, vulnerability, inno- 
cence, which required a warm, pro- 
tected, and prolonged period of nur- 
ture.” As a result, child rearing 
became more demanding and emo- 
tional ties between parents and chil- 
dren more intense. The nuclear fami- 
ly, with increasingly attenuated ties 
to an extended kin network, became 


."an emotional refuge in a cold and 


competitive society. ...” "Yet the very 
conditions that gave rise to the need 
to view privacy and the family as a 
refuge from the larger world made it 
more and more difficult for the family 
to serve in that capacity." 

It is Lasch's contention that what 
has made this new family form unable 
in the 20th century to provide refuge 
was “the intervention of planners and 
policy-makers,” leading to the prole- 
tarianization of parenthood. In es- 
sence, service providers of all sorts in 
the first three decades of the present 
century intruded into the family in an 
attempt to “Americanize” the chil- 
dren of immigrants: “Reformers 
sought to remove children from the 
influence of their families, which they 
also blamed for exploiting child labor, 
and to place the young under the 
benign influence of state and school." 
This undermined the family's ability 
to provide for itself and thereby justi- 
fied the continuing expansion of 


r 


health, education, and welfare ser- 
vices. 

Much of the ideological underpin- 
ning of this movement was provided 
by the emerging fields of sociology, 
anthropology (particularly the culture 
and personality school), and psychia- 
try. All these fields had in common a 
revision-or neglect-of Freud’s in- 
sights regarding the irreconcilable 
conflict between the individual and 
society, essentially an oversocialized 
view of man. According to Lasch, the 
intrusion of experts into the family 
(through schools, training manuals, 
social workers, and a myriad of other 
ways) has attenuated the bonds 
between parents and children. In 
addition, with fathers retreating into 
the workplace and with parents pos- 
sessing skills that rapidly become 
obsolete and therefore cannot be 
passed on to their children, children 
are unable to resolve their Oedipal 
conflicts with a more realistic assess- 
ment of their parents. The child 
remains at a narcissistic stage: he “no 
longer wishes to succeed the father. 
Instead, he wishes merely to enjoy life 
without his interference—without the 
interference of any authorities at all.” 
This serves the needs of the advanced 
capitalistic society by encouraging 
high levels of consumption. 

This thesis raises several questions 
that can only be touched on in a brief 
review. First, as Davis! has pointed 
out, "Lasch's theory ... overlooks the 
misery, shame, violence, humiliation, 
and ignorance of the 'premodern' 
family." Although this may be an 
overdrawn description of premodern 
families, there is in Lasch's account an 
assumption that family life was better 
at some time in the past than it is 
now. 

Second, there is no account of how 
the so-called helping services and 
the academic fields emerged that 
provided their intellectual and ideo- 
logical underpinnings. What were 
their institutional bases? Who entered 
such fields? And what were the objec- 
tive social conditions with which they 
were confronted and to which they 
were reacting? 

Third, it is not clear how much 
influence such service providers ac- 
tually have had. Nor is it clear which 
way the causal connection, if there is 
one, operates. Did social services 
emerge to deal with real problems 
that real people were having or did 
they only emerge to serve the needs of 
the service providers and the new 


Boóks' 825 
*, e" 


~ 


D" 1 - wi 
meee) v. 122 E 6 


uq 


industrial order of which they were 
representatives? Lasch asserts the 
latter is the case, but provides no 
empirical evidence to demonstrate it. 
Undoubtedly, service professions have 
been self-serving to a considerable 
degree, but the conditions that led to 
their emergence at the turn of the 
century, squalid living conditions in 
the urban slums, for instance, were 
real and are not even mentioned. 

Fourth, there evidently was a tran- 
sition at some point from a concern 
with Americanizing immigrants to 
processing the middle class. Lasch in 
passing indirectly alludes to this issue. 
It also seems, for example, that the 
people who read various child rearing 
manuals belong to the middle class. 
The relatively few lower class families 
who also read them use them as guide 
books for upward social mobility. Yet 
Lasch treats American families alike, 
again without empirical data for 
support. Nowhere is the issue of the 
service providers' clientele seriously 
and directly discussed. 

Finally, there may be other sources 
of change in the pattern of relation- 
ships within the nuclear family than 
those created by imperialistie service 
professions. For example, kinship net- 
works in urban families have been 
found in many cases to be much 
stronger than Lasch allows, and this 
in turn seems to be related to patterns 
of conjugal relationships and child 
rearing practices.’ Moreover, the in- 
fluence of the workplace on the values 
in the home are not mentioned but 
may have importance: people with 
relative autonomy at work (primarily 
the middle class) seem to value inde- 
pendence and autonomy in their chil- 
dren, whereas those working in autho- 
ritarian situations such as factory 
workers (primarily of lower social 
class) seem to value conformity. 

Having said this, however, it must 
also be pointed out that service profes- 
sions do tend to redefine their 
missions in ways that lead to their 
continued growth and well-being. We 
may take the increasing interest in a 
redefinition of primary care pediat- 
ries as an example. In conscious 
response to a declining birth rate, the 
care of complicated medical cases by 
subspecialists, and a variety of other 
factors, Pless* suggests a number of 
"areas into which primary care could 
expand": community involvement, 
health education, preventive pediat- 
ries, behavioral problems, and social 
problems. Characteristically, it is the 
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academic leaders of a profession (in 
this case pediatries) rather than the 
rank-and-file who are the ones calling 
for such a redefinition and expansion. 
It is by no means clear that the 
eurrent generation of practitioners 
would be sympathetic to such a 
change, but through their influence 
within the professional schools aca- 
demic leaders are probably able to 
effect a gradual change in the atti- 
tudes of their students and hence in 
future generations of practitioners. 
As noted previously, it is uncertain 
what the consequences of these 
changes are, particularly as other 
elements of the social structure are 
simultaneously influencing family 
life. Nonetheless, Pless’s epigrammat- 
ic quotation from George Bernard 
Shaw appears apposite: "Every pro- 
fession is a conspiracy against the 
laity.” 

Lasch’s book is undeniably stimulat- 
ing and provocative. It fails to deal 
adequately with a number of substan- 
tial issues, some of which have been 
noted already; it perhaps places too 
much responsibility on service profes- 
sions for adversely influencing family 
life, certainly no empirical evidence is 
provided from which one could draw 
these conclusions; it assumes but does 
not demonstrate a continuous decline 
in the quality of family life; and it 
seems to imply that the malign 
influence of the helping professions 
has been the result of a conscious plot 
to destroy family ties and therefore 
make individuals increasingly suscep- 
tible to the manipulation of the 
economic order and the state. But, like 
Ivan Ilich, Lasch has raised serious 
and valid questions about the benefi- 
cence of the helping services. As the 
service sector is the most rapidly 
growing part of the nation’s economy, 
such questions will become ever more 
pressing. 

STEPHEN J. KuNITZ, MD, PHD 

Department of Preventive Medicine 

and Community Health 

University of Rochester School of 

Medicine 

Box 644 

601 Elmwood Ave 

Rochester, NY 14642 


1. Davis DB: The invasion of the family, New 
York Review of Books. 25:37-39, 1978. 
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Chicago, University of Chicago Press, 1977. 

3. Bott E: Family and Social Network, ed 2, 
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4. Pless IB: The changing face of primary care 
pediatrics. Pediatr Clin North Am 21:223-244, 
1974. 
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All symptoms under control. Pleasant 
tasting, Actifed Syrup opens congested 
nasal passages associated with common 
colds** and allergies? 

To accomplish its mission, Actifed Syrup 
links up the no-drowsiness oral deconges- 
tant, pseudoephedrine HCI with the anti- 
histamine discovered in the Wellcome 
Research Laboratories, triprolidine HCl. 
Actifed Syrup contains no chloroform, 
no artificial flavoring, and no alcohol. 
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Stuffy nose 
under control 


Actifed. Chosen by NASA for Apollo, Skylab and 
Apollo-Soyuz space missions. 








Indications: Based on a review of this drug by the National 
Academy of Sciences—National Research Council and/or 
other information, FDA has classified the indications as follows: 
*“Probably” effective: For the symptomatic treatment of sea- 
sonal and perennial allergic rhinitis and vasomotor rhinitis. 
**"Lacking substantial evidence of effectiveness as a fixed 
combination’: For the prophylaxis and treatment of the symp- 
toms associated with the common cold. 

Final classification of the less-than-effective indications requires 
| further investigation. 











Warning: Use in Pregnancy: Experience with this drug in pregnant 
women is inadequate to determine whether there exists a potential for 
harm to the developing fetus. 

Precautions: Although pseudoephedrine hydrochloride is virtually 
without pressor effect in normotensive patients, it should be used with 
caution in patients with hypertension. In addition, even though 
triprolidine hydrochloride has a low incidence of drowsiness, appro- 
priate precautions should be observed. 

Adverse Reactions: The great majority of patients will exhibit no side 
effects. However, certain patients may exhibit mild stimulation or mild 
sedation—no serious side effects have been noted. 

Complete literature available on request from Professional Services 
Dept. PML 
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Each 5 cc teaspoonful of syrup contains: 
ACTIDIE (triprolidine HCl) 1.25 mg and 
SUDAFED'(bpseudoephedrine HCl) 30 mg. 
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Pleasant tasting 


Tr a bi ai ® S 
Each teaspoonful (5 ml) contains: phenylpropanolamine y 


hydrochloride, 12.5 mg.; pheniramine maleate, 6.25 mg.; pyrilamine maleate, 6.25 mg. 


Contains two dissimilar antihistamines plus a proven decongestant 
Reduces nasal secretion ° Helps open nasal airways * Minimizes watery eyes 
Contains no tartrazine dye 


Indications: Relief from such symptoms as nasal conges- Adverse Reactions: Occasional drowsiness, blurred vision, 
tion, profuse nasal discharge, and postnasal drip asso- cardiac palpitations, flushing, dizziness, nervousness or 
ciated with colds, nasal allergies, sinusitis and rhinitis. gastrointestinal upsets. 


Dosage: Children 1 to 6—2 teaspoonful every 4 hours; 
or operate dangerous machinery if drowsiness occurs. Use ar je n no d every 4 hours; aduits—e 
with caution in the presence of hypertension, hyperthy- p ry , 

roidism, cardiovascular disease or diabetes. How Supplied: In 8fl. oz. Family Size, 4 fl. oz. and pintbottles. 


p" 
Dorsey 
LABORATORIES 
Division of Sandoz, Inc. * LINCOLN, NEBRASKA 68501 


Precautions: Patients should be advised not to drive a car 
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An effective adj uvant fo ssyctermié antibiotic treat- 
ment, AURALGAN promptly relieves the pain and 
reduces the inflammation of acute otitis media. 
while the antibiotic of choice fights the infection. 

AURALGAN contains the topical analgesic 
action of benzocaine and antipyrine plus glycerin 
dehydrated...a decongestant so hygroscopic that 
it blots up” excess moisture through the tympanic 
membrane, for relief of pressure and pain in the 
middle ear. 






GONE 


while the 
antidiotic 
gets going 


BRIEF SOMMA 


OTITIS MEDIA (ACUTE): AURÁLGAN A indicated for relief of pain and reduction 
of inflammation ifi the congestive and serous stages of acute otitis media. It is 
effective adjuvant therapy when antibiotics or sulfonamides are administered 
systemically 

Administration: Otitis media (acute): Instill AURALGAN, permitting the solution 
to run along the wall of the canal until it is filled. Avoid touching ear with dropper. 
Then, moisten cotton pledget with AURALGAN and insert into the meatus 

Repeat every one to two hours (or three or four times a day) 

REMOVAL OF CERUMEN: AURALGAN facilitates the removal of excessive or 
impacted cerumen. 

Administration for Removal of Cerumen: Instill AURALGAN three times daily for 
two days to help detach cerumen from wall of canal and facilitate removal of plug. 
Irrigate with warm water. 

Note: Keep well closed. Do not rinse dropper after use 


SUPPLIED: No. 1000 - AURALGAN Otic Solution, in package containing 15 ml 
(1/2 fl oz) bottle with separate dropper-screw cap attachment 
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Auralgan 


OTIC SOLUTION 


Each ml contains: 
Antipyrine 
Benzocaine.... 

Glycerin dehydrated q.s. to 


Averst! syst asonatories 
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WITH SYSTEMIC 
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INDICATIONS: 

For the treatment of superficial bacterial infections of the 
external auditory canal caused by organisms susceptible 
to the action of the antibiotics, and for the treatment of 
infections of mastoidectomy and fenestration cavities 
caused by organisms susceptible to the antibiotics. 


DESCRIPTION: 
Each cc contains: Aerosporin* brand 


Polymyxin B Sulfate.................... 10,000 units 
NeomycinSulfate. ........... de eee, 5 mg 
(equivalent to 3.5 mg neomycin base) 
UCONN ll bee va tied as 10 mg (1%) 


The vehicle contains the inactive ingredients cety! alcohol, 
propylene glycol, polysorbate 80, purified water and 
thimerosal (preservative) 0.01%. 


PRECAUTIONS: 
This drug should be used with care in cases of perforated 
eardrum and in long-standing cases of chronic otitis media 


because of the possibility of ototoxicity caused by neomycin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon cutaneous sensitizer. There 
are articles in the current literature that indicate an 


increase in the prevalence of persons sensitive to neomycin. 


BENEFITS: 

Indications include infections of mastoidectomy and 
fenestration cavities caused by organisms susceptible to 
the antibiotics. 
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INDICATIONS: 

For the treatment of superficial bacterial infections of the 
external auditory canal caused by organisms susceptible 
to the action of the antibiotics. 


DESCRIPTION: 
Each cc contains: Aerosporin* brand 
Polymyxin B Sulfate.................... 10,000 units 
Neomycin Sulfate . . Y e 5 mg 
(equivalent to 3. 5 mg neomycin base) 
Hydrocortisone. . 10 mg (1%) 


The vehicle contains the inactive ingredients glycerin, 
hydrochloric acid, propylene glycol, purified water and 
potassium metabisulfite (preservative) 0.1%. 


PRECAUTIONS: 

This drug should be used with care when the integrity of the 
tympanic membrane is in question because of the 
possibility of ototoxicity caused by neomycin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon cutaneous sensitizer. There 
are articles in the current literature that indicate an 


increase in the prevalence of persons sensitive to neomycin. 


Stinging and burning have been reported when this drug 
has gained access to the middle ear. 


BENEFITS: 
Clear visualization of field. Does not have to be shaken. 





CONTRAINDICATIONS, WARNINGS, AND PRECAUTIONS 
COMMON TO BOTH PRODUCTS 


CONTRAINDICATIONS 

In individuals who have shown hypersensitivity to any of the 
components, and in herpes simplex, vaccinia, and varicella 
WARNINGS 

Prolonged treatment may result in overgrowth of non- 
susceptible organisms and fungi. If the infection is not 
improved after one week, cultures and susceptibility tests 
should be repeated to verify the identity of the organism, 


secondary infection in the chronic dermatoses, such as 
Otitis externa, it should be borne in mind that the skin in 
these conditions is more liable than is normal skin to 
become sensitized to many substances, including 
neomycin. The manifestation of sensitization to neomycin 


Is usually a low grade reddening with swelling, dry scaling, 


and itching; it may be manifest simply as a failure to heal 
During long-term use of neomycin-containing products, 
periodic examination for such signs is advisable and the 
patient should be told to discontinue the product if they 
ore observed. These symptoms regress quickly on with- 


PRECAUTIONS 
If sensitization or irritation occurs, medication should be 
disconfinued promptly. Patients who prefer to warm the 
medication before using should be cautioned against 
heating the solution above body temperature, in order to 
avoid loss of potency 

Treatment should not be continued for longer than ten 
days. Allergic cross-reactions may occur which could 
prevent the use of any or all of the following antibiotics for 
the treatment of future infections: kanamycin, paromomy: 
cin, streptomycin, and possibly gentamicin 


and to determine whether therapy should be changed drawing the medication. Neomycin-containing applications HOW SUPPLIED 
When using neomycin-containing products to control should be avoided for that patient thereafter Both products available in 10 cc bottles with sterile droppers 


Both products offer you: 


e Wide range of antibacterial e Direct anti-inflammatory action, LE Burroughs Wellcome Co. 


Seal Vcd i : Yay ; ^ : R hT le Park 
activity including action relieving associated itching, Wellcome / North Carolina 27709 
against many strains of 


swelling and pain. 
Pseudomonas aeruginosa and Proteus. © Economy for your patients. ec 
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theophylline for effective 
around-the-clock therapy 


Quibron may give the asthmatic up to eight hours 
of bronchodilation with each dose and provides 
dosages of theophylline which are now believed 
necessary to keep patients free of acute attacks and 
chronic wheezing. 


100% free theophylline 


Quibron helps achieve therapeutic serum theophyl- 
line levels with minimal dosage volume. ..delivers 
100% free theophylline in comparison to many other 
compounds which contain from 47% to 9 176 effective 
theophylline. 


individualized theophylline 
dosage schedule 


Today's more efficient usage of theophylline calls for 
individualizing dosage. Treatment should be initiated 
at 150 mg theophylline every 6 hours for adults and 
4 mg/kg every 6 hours for children. When necessary, 
to achieve greater efficacy the dosage may be 
cautiously agjusted upward while monitoring serum 
theophylline levels. 
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Each capsule or roblespoonful (15 ml) elixir contains theophylline 
(anhydrous) 150 mg and glyceryl quaiacolate (guaifenesin) 90 mg, 
Elixir: alcohol 15% 


Indications: For the symprormoric relief of bronchospasric conditions such 
as bronchial asthma, chronic bronchitis, and pulmonary emphysema. 


Dosage: Treatment should be iniriared ar 150 mg theophylline every 6 
hours for adults ond 4 mg/kg every 6 hours for children. The usual recom- 
mended dosages are Adults: 1-2 capsules or 1-2 roblespoons (15 ml) 
elixir every 6-8 hours. Children 9 ro 12: 4-5 mg theophylline/kg body- 
weight every 6-8 hours. Children under 9: 4-6 mg rheophylline/kq 
bodyweight every 6-8 hours. When necessary. ro achieve greater 
efficacy rheophylline dosage may be couriously adjusred upward. Serum 
theophylline dererminonons ore helpful in monitoring therapeutic 
progress. When dosages exceed rhe usual recommended ronges serum 
dererminarions are essential. In rhe absence of side effects, rhe dosage 
may be titrated upward cautiously by increments of no more rhan 25% 
of previous dose. increasing rhe dose no more thon every third day unril 
rhe desired clinical response is obtained. If nausea, vomiting or orher 
evidence of toxicity occurs, omit one dose and resume trearment ar a 
lower dose. 

Warnings: Do nor adminisrer more frequenrly rhon every 6 hours. or 
within 12 hours after rectal dose of any preparation containing rhneophyl- 
line or aminophylline. Do nor give other compounds conraining xanrhine 
derivatives concurrently. 


Precautions: Use with caution in parents with cardiac disease. hepatic or 
renal impairment. Concurrent administration with certain antibiotics, i.e. 
clindamycin, erythromycin. rroleandomycin. may result in higher serum 
levels of theophylline. Plasma prothrombin and factor V may increase 

bur any clinical effect is likely ro be small. Merobolires of guaifenesin may 
contribure ro increased urinary 5-hydroxyindoleoceric acid readings, 
when determined with nirrosonapnrol reagenr. Safe use in pregnancy has 
nor been established. Use in case of pregnancy only when clearly needed. 


Adverse Reactions: Theophylline may exert some stimulating effect on 
rhe central nervous system. Irs administrarion may cause local irrirarion of 
the gastric mucosa, with possible gastric discomfort, nausea, and vomiting. 
The frequency of adverse reactions is relared ro the serum theophylline 
level ond is nor usually a problem or serum theophylline levels below 

20 ug/ml. 

How Supplied: Capsules in bottles of 100 and 1000 ond unit-dose packs of 
100: Elixir in bottles of 1 pint and 1 gallon. a 
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a hereditary predisposition? 


"In children with a double parental When history and examination are 
history of atopic disease the incidence equivocal the use of IgE as a parameter 
of such disease was higher than in for atopic allergy either for diagnostic 
children with a single such heredity in or predictive purposes should be 
whom, however, the incidence was decisive. 
higher than in children without any 


jt Ms 7, Kjellman, N-I Max: Immunoglobulin E 
parental history of atopic disease. and Atopic Allergy in Children. Lin- 


köping University Medical Disserta- 
tions 36, 1976. 


Phadebas IgE PRIST 


(Paper Radio Immuno Sorbent Test) 


The test to predict atopic allergies in children. 
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WILLIAM H. RORER, INC., Fort Washington, Pa. 








Her stuffy nose and ears are bad enough. 
make her drowsy, too? 


Single-entity SUDAFED" (pseudoephedrine HCI) Syrup works without 
antihistamines— so it opens the nose without closing the eyes. Can't 
cause antihistamine "overdry either. 

SUDAFED Syrup also helps to decongest the sinuses and to restore 
eustachian tube patency for easier drainage in otitis media. Orally 
effective, SUDAFED Syrup reaches areas drops and sprays cant. 
Avoids the rebound problem, too. 

SUDAFED Syrup. Available on your Rx 











ENS Burroughs Wellcome Co. 
or recommenaa lion. i Research Triangle Park 
It has the taste children like. Wellcome | North Carolina 27709 


PRESCRIPTION INDICATIONS: * acute coryza *« vasomotor rhinitis « acute eustachian salpingitis * aerotitis (barotitis) media 
* serous otitis media with eustachian tube congestion 

In the following conditions, adjunctive therapy with analgesics, antihistaminics, antibiotics, expectorants and other measures 
may be employed with Sudafed brand Pseudoephedrine Hydrochloride for optimum results: * allergic rhinitis e asthma 
e croup * acute otitis media * acute and subacute sinusitis e acute tracheobronchitis 

PRECAUTION: Although pseudoephedrine is virtually without pressor effect in normotensive patients, it should be used with 


caution in hypertensives. 
SIDE EFFECTS: While the great majority of patients will experience no side effects, those particularly sensitive to sympatho 


mimetic drugs may note mild stimulation. 
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Atarax rup in the regimen 
hydroxyziné HCI 


10 mg per 5 ml, ethyl alcohol 0.5% v/v 


* rapid antianxiety action 
e demonstrated antihistaminic/antipruritic activity 


Contraindications: Hypersensitivity to hydroxyzine. of continued therapy or upon dosage reduction. 
Hydroxyzine, when administered to the pregnant Dryness of the mouth may occur with higher doses. 
mouse, rat, and rabbit, induced fetal abnormalities in Involuntary motor activity, including rare instances of 
the rat at doses substantially above the human tremor and convulsions, has been reported, usually 
therapeutic range. Clinical data in human beings are with higher than recommended dosage. 

inadequate to establish safety in early pregnancy. Supply: Tablets, containing 10 mg, 25 mg, or 50 mg 
Until such data are available, hydroxyzine is hydroxyzine hydrochloride, 100's and 500's; Tablets, 
contraindicated in early pregnancy. containing 100 mg, 100's; Syrup, containing 10 mg per 
Precautions: Hydroxyzine may potentiate the action teaspoonful (5 ml) and ethyl alcohol 0.5% v/v, 

of central nervous system depressants such as pint bottles. 


meperidine and barbiturates. In conjunctive use, Before prescribing or administering, see package 
dosage for these drugs should be reduced. Because circular. 


drowsiness may occur, patients should be cautioned 
ROeRIG «2» 


against driving a car or operating dangerous 
A division of Pfizer Pharmaceuticals 


machinery. 
New York, New York 10017 a 





Adverse Reactions: Drowsiness may occur; if so, it is 
usually transitory and may disappear in a few days 
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Actions: Pyrvinium 


E 
pamoate appears to exert 
its anthelmintic effect by p e p "E mi 
preventing the parasite 


from using exogenous 
carbohydrates. The para- 
sites endogenous reserves 
are depleted, and it dies. 
Povan is not appreciably 
absorbed from the gastro- 
intestinal tract. 


Indication: Povan is indi- 
cated for the treatment of 
enterobiasis. 


Warnings: No animal or 
human reproduction 
studies have been per- 
formed. Therefore, the use 
of this drug during preg- 
nancy requires that the 
potential benefits be 
weighed against its pos- 
sible hazards to the mother 
and fetus. 


Precautions: To forestall 
undue concern and help 
avoid accidental staining, 
patients and parents 
should be advised of the 
staining properties of 
Povan. Care should be 
exercised not to spill the 
suspension because it will 
stain most materials. 
Tablets should be swal- 
lowed whole to avoid 
staining of teeth. Parents 
and patients should be 
informed that pyrvinium 
pamoate will color the 
stool a bright red. This is 
not harmful to the patient. 
If emesis occurs, the 
vomitus will probably be 
colored red and will stain 
most materials. 


Adverse Reactions: 
Nausea, vomiting, cramp- 
ing, diarrhea, and hyper- 
sensitivity reactions (pho- 
tosensitization and other 
allergic reactions) have 
been reported. The gastro- 
intestinal reactions occur 
more often in older chil- 
dren and adults who have 
received large doses. 
Emesis is more frequently 
seen with Povan Suspen- 
sion than with Povan 
Filmseals. 


How Supplied: Each 
Povan Filmseal* contains 
pyrvinium pamoate equiva- 
lent to 50 mg pyrvinium, 
supplied in bottles of 50 
(NDC 0710-0747-50; 
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containing pyrvinium 


pamoate equivalent to _ e no measurable absorption from the GI tract — 
10mg pyrvinium per milli- minimal systemic side effec 

liter, is supplied in 2-oz 

bottles (NDC 0071-1254-31, e one dose—one time — th; 
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usually required — E 
e two dosage forms: Tablets and Suspensian — 
suitable for the entire fami 
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TYLENOL" acetaminophen and aspirin are 


ie equally effective in reducing fever. 
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A new indication for Septra 


Getting a child with an earache off to sleep 
is hard enough, without getting her up 
again. With the q.i.d. and t.i.d. dosages of 
other antibacterials for acute otitis media, 
expecting compliance may be expecting a 
lot. Septra b.1.d. dosage convenience can 
change all that. 


In a study of 94 children with 
bacterial otitis media confirmed by 
culture, Septra Suspension produced 
a success rate of 95.790. 


Septra Suspension has proved highly 
effective in acute otitis media caused by the 


most common middle ear pathogens— 
Haemophilus influenzae and Streptococcus 
pneumoniae. 


Though crystalluria has not been a 
problem with Septra, adequate fluid intake 
should be maintained and frequent uri- 
nalyses with careful microscopic examination 
performed during therapy. Septra is contra- 
indicated in infants under two months. 
Septra should not be used in the treat- 
ment of streptococcal pharyngitis. 


*Data on file, Medical Department, Burroughs Wellcome Co. 
See last page of this advertisement for prescribing information. 









Each teaspoonful (5 ml) contains: 


40 mg trimethoprim and 200 mg sulfamethoxazole 


through-the-night efficacy 
against major middle ear pathogens 


*Septra is now indicated for use in acute otitis media in children due to suscepuble strains of Haemop/ulus influenzae or 
Streptococcus pneumoniae when in the judgment of the physician Septra offers some advantage over the use of other 
antimicrobial agents. Limited clinical information is presently available on the effectiveness of treatment of otitis media with 
Septra when the infection is due to Haemophilus influenzae resistant to ampicillin. To date, there are limited data on the safety 
of repeated use of Septra in children under two years of age. Septra is not indicated for prophylactic or prolonged 


administration in otitis media at any age. a 
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Dtr a Suspension 


(5 ml) contains: 
40 mg trimethoprim and 200 mg sulfamethoxazole 


lii effective im vitro against major middle ear 
pathogens— Haemophilus influenzae, including 
ampicillin-resistant strains, and Streptococcus 
pneumoniae* ! 


li well tolerated by infants and children* (Contra- 
indicated in infants under two months. See brief 
summary below for possible adverse reactions.) 
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Septra introduces 


b.i.d. dosage convenience 


to the treatment 


of acute otitis media 


in children 
Septr A tablets 


80 mg trimethoprim and 400 mg sulfamethoxazole 


li available in pleasant tasting cherry-flavored 


suspension or in tablet form for use in older 
children 


E encourages compliance; unlike other 
antibacterials for otitis media, Septra requires no 
middle-of-the-night dose 








Septra” Tablets and Suspension 

Indications and Usage: 

ACUTE OTITIS MEDIA: For the treatment of acute otitis media in children due to susceptible 
strains of Haemophilus influenzae or Streptococcus pneumoniae when in the judgment of 
the physician Septra offers some advantage over the use of other antimicrobial agents. 
Limited clinical information is presently available on the effectiveness of treatment of otitis 
media with Septra when the infection is due to Haemophilus influenzae resistant to 
ampicillin. To date, there are limited data on the safety of repeated use of Septra in children 
under two years of age. Septra is not indicated for prophylactic or prolonged administration 
in otitis media at any age. 


Contraindications: Hypersensitivity to trimethoprim or sulfonamides. Pregnancy and 
during the nursing period. Infants less than two months of age. 


Warnings: SEPTRA SHOULD NOT BE USED IN THE TREATMENT OF STREPTOCOCCAL 
PHARYNGITIS. 


Clinical studies have documented that patients with Group A £-hemolytic streptococcal 
tonsillopharyngitis have a greater incidence of bacteriologic failure when treated with 
Septra than do those patients treated with penicillin as evidenced by failure to eradicate 
this organism from the tonsillopharyngeal area. 


Deaths from hypersensitivity reactions, agranulocytosis, aplastic anemia and other 
blood dyscrasias. Experience with trimethoprim alone is much more limited, but 
occasional interference with hematopoiesis has been reported as well as an increased 
incidence of thrombopenia with purpura in elderly patients on certain diuretics, 
primarily thiazides. 


Sore throat, fever, pallor, purpura or jaundice may be early signs of serious blood 
disorders. Frequent CBCs are recommended; therapy should be discontinued if a 
significant reduction in the count of any formed blood element is noted. 


Precautions: Use with caution in patients with impaired renal or hepatic function, 
possible folate deficiency, severe allergy or bronchial asthma. In glucose-6-phosphate 
dehydrogenase-deficient individuals, hemolysis may occur (frequently dose-related). 
During therapy, maintain adequate fluid intake and perform frequent urinalyses with 
careful microscopic examination and renal function tests, particularly where there is 
impaired renal function. 


Adverse Reactions: All major reactions to sulfonamides and trimethoprim are included, 
even if not reported with Septra. Blood Dyscrasias: Agranulocytosis, aplastic anemia, 
megaloblastic anemia, thrombopenia, leukopenia, hemolytic anemia, purpura, hypo- 
prothrombinemia and methemoglobinemia. Allergic Reactions: Erythema multiforme, 
Stevens-Johnson syndrome, generalized skin eruptions, epidermal necrolysis, urticaria, 
serum sickness, pruritus, exfoliative dermatitis, anaphylactoid reactions, periorbital 
edema, conjunctival and scleral injection, photosensitization, arthralgia and allergic 
myocarditis. Gastrointestinal Reactions: Glossitis, stomatitis, nausea, emesis, abdominal 
pains, hepatitis, diarrhea and pancreatitis. C.N.S. Reactions: Headache. peripheral 
neuritis, mental depression, convulsions, ataxia, hallucinations, tinnitus, vertigo, 
insomnia, apathy, fatigue, muscle weakness and nervousness. Miscellaneous Reactions: 


Drug fever, chills, and toxic nephrosis with oliguria and anuria. Periarteritis nodosa and 
L.E. phenomenon have occurred. Due to certain chemical similarities to some 
goitrogens, diuretics (acetazolamide and the thiazides) and oral hypoglycemic agents, 
sulfonamides have caused rare instances of goiter production, diuresis and hypogly- 
cemia; cross-sensitivity may exist with these agents. In rats, long-term administration 
of sulfonamides has produced thyroid malignancies. 


Dosage and Administration: Not recommended for use in infants less than two months of age. 
ACUTE OTITIS MEDIA IN CHILDREN: The recommended dose for children with acute 
otitis media is 8 mg/kg trimethoprim and 40 mg/kg sulfamethoxazole per 24 hours, 


given in two divided doses every 12 hours for 10 days. The following table is a guideline 
for the attainment of this dosage using Septra Tablets or Suspension. 


Children: Two months of age or older: 


Dose—every 12 hours | 


Weight 
Ib kg | Teaspoonfuls Tablets | 
20 $724 1( 5ml) Vp 
40 18 | 2 (10 ml) 1 
60 27 3 (15 ml) 1% 
80 36 4 (20 ml) 2 (or 1 DS tablet) 
For patients with renal impairment. 
Creatinine Clearance Recommended | 
(ml/min) Dosage Regimen | 
Above 30 | Usual Standard Regimen | 
| Half of the usual 
isa | dosage regimen — 
Below 15 


| Use Not Recommended 
Supplied: SEPTRA TABLETS containing 80 mg trimethoprim and 400 mg sulfamethox- 
azole—bottles of 40, 100, 500 and 1000 tablets; unit dose pack of 100. ORAL 
SUSPENSION, containing the equivalent of 40 mg trimethoprim and 200 mg sul- 


famethoxazole in each teaspoonful (5 ml), cherry flavored—bottle of 450 ml. 


Also available in double strength, oval-shaped, pink, scored tablets containing 160 mg 
trimethoprim and 800 mg sulfamethoxazole—bottles of 60 and unit dose packs of 100. 


*Clinical results do not necessarily correspond with in vitro data. 
* Data on file, Medical Department, Burroughs Wellcome Co. 
Burroughs Wellcome Co. 


dx Research Triangle Park 
Wellcome | North Carolina 27709 






University of Wisconsin 
Home Study Course in 


IMMUNODEFICIENC Y 
DISEASES 


October 16—December 4, 1978 
36 Hours AMA Category 1 Credit 


Content includes basic concepts 
about B cells, T cells, neutrophils, 
macrophages and complement, and 
clinical applications. Home study 
materials include syllabus, text, 
journal reprints, tape/slide units, 
and self-assessment tests. Three 
telephone conferences with Instruc- 
tor, Sheldon Horowitz, M.D., for 
questions and discussion. Fee: 
$200 


To enroll or for information contact: 
R. H. Hansen, 460 WARF Bldg., 
610 N. Walnut St., Madison, WI 
53706. 








PAEDIATRIC 
HAEMATOLOGY/ONCOLOGY 
FELLOWSHIP 


for one year commencing 
immediately or July Ist, 
1979 


Paediatric training required. Payment 
will be equivalent to the resident 
training level of the applicant. 
Approved for one year training in 
paediatrics by the Royal College of 
Physicians and Surgeons of Canada. 
Applications will also be accepted for 
July 1979. 


Apply to: 
Dr. L. L. de Veber, 
War Memorial 

Children's Hospital, 

392 South Street, 
London, 

Ontario, Canada. 
N6B 1B8. 





N PHOSPHORATED CARBOHYDRATE SOLUTION 


will stop uncomplicated 
nausea and vomiting 


S 
William H. Rorer, Inc., Fort Washington, Pa. 19034 


R 


in depth studies 
of the health care 
systems of Britain 
and France... 


how they operate 

and what they mean 
to users and to people 
who work in them. 


These highly readable, comprehen- 
sive studies, prepared by a London 
research firm and published by the 
American Medical Association, of- 
fer an opportunity to examine other 
system’s organization, problems, 
and achievements. 

You'll learn how and why the pre- 
sent systems evolved. ..how they are 
financed. ..the range and quality of 
services available...the training and 
distribution of medical personnel 

..and what effects each system has 
had upon the health of the general 
population. 
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Everyone in the medical profes- 
sion should read both of these fascin- 
ating studies on how other nations 
have organized the delivery of health 
care. 

Both books will be available Fall 
of 1976. To order your copies, write 
ORDER DEPT., AMA, 535 N. DEAR- 
BORN ST., CHICAGO, ILL. 60610. 
The French Health Care System 
(OP-460) costs $3.50; the British 
Health Care System (OP-461), $7.50. 
The set is $10. Remittance , must 
accompany order. 


Valproic Acid 


Start with-or add -Depakene. More toxic 
agents can often be avoided or reduced. 





Start with 


Depakene 


Depakene is indicated for sole or 
adjunctive therapy in patients with 
Absence seizures, and adjunctively 
in patients with multiple seizure 
types that include absence. 





With drug-naive patients, the 
chances are excellent that Depakene 
will be the only agent needed to 
sontrol absence seizures. 


After a decade of clinical use 
throughout the world, Depakene 
has an impressive record of control- 
ing absence seizures, often in 
patients resistant to other forms of 
drug therapy. Depakene is consid- 
ered a drug of choice in many 
European countries. 


Common side effects are relatively 
mild in context with other agents. 


Add 
Depakene 


Subtract more toxic agents. 


Studies show 3 to 2 of patients 
with absence seizures also expe- 
rience tonic-clonic seizures?^? 

These patients often need multiple 


drug therapy. 


By using Depakene as part of the 
initial regimen, you can frequently 
reduce the need for more toxic 
agents, and extend your range of 
therapy from the start of treatment. 


Complete prescribing information 
can be found on the following page 
along with full disclosure. 


l. Sato, S., Dreifuss, F.E., Penry, J.K., Prognostic factors in absence seizures., Neurology, 26:788-796, 1976. 
2. Livingston, S., Torres, I., Pauli, L.L., et al, Petit mal epilepsy. Results of a prolonged follow-up study of 


117 patients., JAMA, 1974:113-118, 1965. 


3. Currier, R.D., Kooi, K.A.,Saidman, L.J., Prognosis of "pure" petit mal. A follow-up study., Neurology (Minneap) =) 


13:959-967, 1963. 
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DESCRIPTION 


DEPAKENE (valproic acid) is a carboxylic acid designated as 2-propylpentanoic acid. It 
is also known as dipropylacetic acid. DEPAKENE has the following structure: 


SO aa Sere ke 


CH,-CH,-CH, 


CH,-CH,-CH, 


Valproic acid (pKa 4.95) has a molecular weight of 144 and occurs as a colorless liquid 
with a characteristic odor. It is slightly soluble in water (1.3 mg/ml) and very soluble in 
organic solvents. 

DEPAKENE is supplied as soft elastic capsules and syrup for oral administration. 


CLINICAL PHARMACOLOGY 


DEPAKENE is an anticonvulsant agent which is chemically unrelated to other drugs 
used to treat seizure disorders. It has no nitrogen or aromatic moiety characteristic of 
other anticonvulsant drugs. The mechanism by which DEPAKENE exerts its anticon- 
vulsant effects has not been established. It has been suggested that its activity is related 
to increased brain levels of gamma-aminobutyric acid (GABA). The effect on the 
neuronal membrane is unknown. 

DEPAKENE is rapidly absorbed after oral administration. Peak serum levels of 
valproic acid occur approximately one to four hours after a single oral dose of 
DEPAKENE. The serum half-life (to.5.5) of the parent compound is approximately eight 
to twelve hours. A slight delay in initial absorption occurs when the drug is administered 
with meals but this does not affect the total absorption. 

A good correlation has not been established between daily dose, serum level and 
therapeutic effect. Valproic acid is rapidly distributed and the drug is strongly bound 
(90%) to human plasma proteins. 

Elimination of DEPAKENE and its metabolites occurs principally in the urine, with 
minor amounts in the feces and expired air. Very little unmetabolized parent drug is ex- 
creted in the urine. The drug is primarily metabolized in the liver and is excreted as the 
glucuronide conjugate. Other metabolites in the urine are products of beta and omega 
oxidation (C-3 and C-5 position). The three major oxidative metabolites are 2-propyl-3- 
keto-pentanoic acid, 2-propyl-5-hydroxypentanoic acid, and 2-propyl-glutaric acid. 


INDICATIONS 


DEPAKENE (valproic acid) is indicated for use as sole and adjunctive therapy in the 
treatment of simple and complex absence seizures, including petit mal. DEPAKENE 
may also be used adjunctively in patients with multiple seizure types which include ab- 
sence seizures. 

In accordance with the International Classification of Seizures, simple absence is 
defined as very brief clouding of the sensorium or loss of consciousness (lasting usually 
2-15 seconds), accompanied by certain generalized epileptic discharges without other 
detectable clinical signs. Complex absence is the term used when other signs are also 
present. 


CONTRAINDICATIONS 
DEPAKENE (valproic acid) is contraindicated in patients with known hypersensitivity 
to the drug. 


WARNINGS 

Liver dysfunction including hepatic failure resulting in fatalities has occurred in a few 
patients receiving DEPAKENE and concomitant anticonvulsant drugs. These inci- 
dences have occurred during the first six months of treatment with DEPAKENE. 
Although a causal relationship has not been established, liver function tests should be 
performed prior to therapy and every two months thereafter. Caution should be ob- 
served when administering DEPAKENE to patients with pre-existing hepatic disease. 

Usage in Pregnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREGNANCY ARE 
UNKNOWN. ANIMAL STUDIES HAVE DEMONSTRATED TERATOGENICITY. 

Studies in rats demonstrated placental transfer of the drug. Doses greater than 65 
mg/kg/day given to rats, mice and rabbits produced an increased incidence of skeletal 
abnormalities of the ribs, vertebrae and palate. In rats, there was a dose-related delay in 
onset of parturition. Postnatal growth and survival of the progeny was unaffected. 
Embryolethality or major developmental abnormalities occurred in rats and rabbits at 
doses of 350 mg/kg/day. Studies are being conducted to determine whether there are 
differences in the toxicity of DEPAKENE (valproic acid) in pregnant rabbits when com- 
pared to non-pregnant rabbits. 

Recent reports suggest an association between the use of anticonvulsant drugs by 
women with epilepsy and an elevated incidence of birth defects in children born to these 
women. Data are more extensive with respect to phenytoin and phenobarbital, but these 
are also the most commonly prescribed anticonvulsants; less systematic or anecdotal re- 
ports suggest a possible similar association with the use of all known anticonvulsant 
drugs. 

The reports suggesting an elevated incidence of birth defects in children of drug- 
treated epileptic women cannot be regarded as adequate to prove a definite cause and 
effect relationship. There are intrinsic methodologic problems in obtaining adequate 
data on drug teratogenicity in humans; the possibility also exists that other factors, e.g., 
genetic factors or the epileptic condition itself, may be more important than drug 
therapy in leading to birth defects. 

The great majority of mòthers on anticonvulsant medication deliver normal infants. It 
is important to note that anticonvulsant drugs should not be discontinued in patients in 
whom the drug is administered to prevent major seizures because of the strong 

ssibility of precipitating status epilepticus with attendant hypoxia and threat to life. 
În individual cases where the severity and frequency of the seizure disorder are such 
that the removal of medication does not pose a serious threat to the patient, discontinua- 
tion of the drug may be considered prior to and during pregnancy, although it cannot be 
said with any confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in treating or coun- 
seling epileptic women of child-bearing potential. 


PRECAUTIONS 

General: Because of rare reports of platelet aggregation dysfunction, thrombocytopenia 
and elevated liver enzymes, liver function tests, platelet counts and bleeding time deter- 
mination are recommended before initiating therapy and at periodic intervals, 

Since DEPAKENE (valproic acid) may interact with concurrently administered anti- 
convulsant drugs, periodic serum level determinations of concomitant anticonvulsant 
drugs are recommended during the early course of therapy. (See Drug Interactions), 

DEPAKENE is partially eliminated in the urine as a ketone containing metabolite 
which mgy lead to a false interpretation of the urine ketone test. 





ABBOTT 





Information For Patients: Since DEPAKENE may produce CNS depression, especially 
when combined with another CNS depressant (e.g., alcohol), patients should be advised 
not to engage in hazardous occupations, such as driving an automobile or operating dan- 
gerous machinery, until it is known that they do not become drowsy from the drug. 

Drug Interactions: DEPAKENE may potentiate the CNS depressant activity of alcohol. 

THERE IS EVIDENCE THAT DEPAKENE MAY CAUSE AN INCREASE IN SERUM 
PHENOBARBITAL LEVELS, ALTHOUGH THE MECHANISM OF THE INTERAC- 
TION IS UNKNOWN. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE 
THERAPY SHOULD BE CLOSELY MONITORED FOR NEUROLOGICAL TOXICITY, 
SERUM BARBITURATE DRUG LEVELS OBTAINED, IF POSSIBLE, AND THE BAR- 
BITURATE DOSAGE DECREASED, IF APPROPRIATE. 

THERE IS CONFLICTING EVIDENCE REGARDING THE INTERACTION OF 
DEPAKENE WITH PHENYTOIN. IT IS NOT KNOWN IF THERE IS A CHANGE IN 
UNBOUND (FREE) PHENYTOIN SERUM CONCENTRATIONS. THE DOSAGE OF 
SDN. OSAN SHOULD BE ADJUSTED AS REQUIRED BY THE CLINICAL SITUA- 


THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM MAY PRO- 
DUCE ABSENCE STATUS. 

Caution is recommended when DEPAKENE (valproic acid) is administered with 
drugs affecting coagulation, e.g., aspirin and warfarin. (See ADVERSE REACTIONS). 

Carcinogenesis, Mutagenesis: There has been insufficient study of the drug in animals 
to determine whether it has carcinogenic potential. Carcinogenicity studies in rats and 
mice are currently in progress. 

Mutagenesis studies on DEPAKENE have been performed using bacterial and mam- 
malian systems. These studies have provided no evidence of a mutagenic potential for 
DEPAKENE. 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. It is not known what effect 
this would have on a nursing infant. As a general rule, nursing should not be undertaken 
while a patient is receiving DEPAKENE. 

Fertility: Chronic toxicity studies in juvenile and adult rats and dogs demonstrated 
reduced spermatogenesis and testicular atrophy at doses greater than 350 mg/kg/day in 
rats and greater than 90 mg/kg/day in dogs. THE EFF OF DEPAKENE (VALPROIC 
ACID) ON THE DEVELOPMENT OF THE TESTES AND ON SPERM PRODUCTION 
AND FERTILITY IN HUMANS IS UNKNOWN. 


ADVERSE REACTIONS 


Since DEPAKENE (valproic acid) has usually been used with other anticonvulsant 
drugs, it is not possible, in most cases, to determine whether the following adverse reac- 
tions can be ascribed to DEPAKENE alone, or the combination of drugs. 

Gastrointestinal: The most commonly reported side effects at the initiation of therapy 
are nausea, vomiting and indigestion. These effects are usually transient and rarely re- 
quire discontinuation of therapy. Diarrhea, abdominal cramps and constipation have 
been reported. Both anorexia with some weight loss and increased appetite with weight 
gain have also been reported. 

CNS Effects: Sedative effects have beén noted in patients receiving valproic acid alone 
but are found most often in patients receiving combination therapy. Sedation usually 
disappears upon reduction of other anticonvulsant medication. Ataxia, headache, 
nystagmus, diplopia, asterixis, "spots before eyes", tremor, dysarthria, dizziness, and in- 
coordination have rarely been noted. Rare cases of coma have been noted in patients 
also on phenobarbital. 

Dermatologic: Transient increases in hair loss have been observed. Skin rash and 
petechiae have rarely been noted. 

Psychiatric: Emotional upset, depression, psychosis, aggression, hyperactivity and 
behavioral deterioration have been reported. 

Musculoskeletal: Weakness has been reported. 

Hematopoietic: Valproic acid inhibits the secondary phase of platelet aggregation. 
(See Drug Interactions). This may be reflected in altered bleeding time. Relative 
lymphocytosis and mild thrombocytopenia have also been noted in isolated cases. 
Kantan la has been reported. 

Hepatic: Increases in serum alkaline phosphatase and elevations of serum glutamic 
oxaloacetic transaminase (SGOT) have been noted. Isolated cases of severe hepa- 
totoxicity have been reported. (See WARNINGS). 


OVERDOSAGE 
A single case of overdosage with valproic acid has been reported. After ingesting 36 
grams in combination with phenobarbital and phenytoin, the patient presented in deep 
coma. An electroencephalogram recorded diffuse slowing, compatible with the state of 
consciousness. The patient made an uneventful recovery. 

Since DEPAKENE is absorbed very rapidly, gastric lavage may be of limited value. 
General supportive measures should be applied with particular attention being given to 
the maintenance of adequate urinary output. 


DOSAGE AND ADMINISTRATION 

DEPAKENE (valproic acid) is administered orally. The recommended initial dose is 15 
mg/kg/day increasing at one week intervals by 5 to 10 mg/kg/day, until seizures are con- 
trolled or side effects preclude further increases. The maximum recommended dosage is 
30 mg/kg/day. If the total daily dose exceeds 250 mg, it should be given in a divided regi- 
men. 


The following table is a guide for the initial daily dose of DEPAKENE (valproic acid) 
(15 mg/kg/day): 


Total Number of Capsules cr 
Daily Teaspoonfuls of Syrup 
Dose (mg) . Dose 1 Dose 2 Dose 3 


22— 549 
55 — 87.9 
88 — 131.9 
132 — 164.9 
165 — 197.9 





As the DEPAKENE dosage is titrated nene blood levels of phenobarbital and/or 
phenytoin may be affected. (See PRECAUTIONS). | 

Patients who experience G.I. irritation may benefit from administration of the drug 
with food or by slowly building up the dose from an initial low level. 

THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING TO AVOID 
LOCAL IRRITATION OF THE MOUTH AND THROAT. 


HOW SUPPLIED 

DEPAKENE (valproic acid) is available as orange-colored soft gelatin capsules of 250 
mg valproic acid in bottles of 100 capsules (NDC 0074-5681-13), and as a red syrup con- 
taining the equivalent of 250 mg valproic acid per 5 ml as the sodium salt in bottles of 16 
ounces (NDC 0074-5682-16). ee 
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Ive good reasons to 
ecommend ProSobee... 


LI 
Price = ProSobee is priced comparable to milk 


based formulas. 


Availability - ProSobee is available in a | — 


most drugstores and foodstores. 


Symptomatic Relief =ProSobee Mead) 


helps avoid the symptoms caused by milk protein 
sensitivity and lactose intolerance. i 
Patient Growth = the proven formula 


tion of ProSobee assures good patient growth 
Y | MSS E RS MAP 
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Reliability - Physicians have confidently re ) (AMER. 
licd on ProSobcee longer than any other soy isolate LU 1 eae ie 
formula. It's just the kind of product you d expect gun 


from Mead Johnson. 
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Marginal Comments 


Bicarbonate Therapy Revisited 


A Study in Therapeutic Revisionism 


I of alkali for the treatment 
of neonatal acidosis has been a 
standard practice in delivery rooms 
and neonatal intensive care units for 
_ the past 15 years. The ready availabil- 
ity of vials of hyperosmolal (1 M) 
sodium bicarbonate has led to the use 
of this base in the treatment of neona- 
tal asphyxia and the respiratory 
distress syndrome (RDS). Recent re- 
ports of controlled studies, however, 
prompt reevaluation of this thera- 
peutic approach. In fact, both labora- 
tory and clinical investigations indi- 
cate that the routine use of bicarbon- 
ate in these clinical situations is rarely 
effieacious, is frequently dangerous, 
and may well be contraindicated. 

Sodium bicarbonate can function as 
. a buffer because its acid form, H.CO,, 
dissociates into water and a volatile 
gas, CO,. Most buffers have a maxi- 
mum effect on pH when the ratio of 
dissociated anion to acid is 1:1. The 
bicarbonate system, however, works 
well despite a HCO,/H,CO, ratio of 
20:1 due to the rapid elimination of 
CO, by the lungs. The excretion of CO, 
pulls the reaction H* + HCO; 2 
H,.CO, 2 H.O + CO, to the right and 
thereby permits bicarbonate to play 
an important role in the buffering of 
the hydrogen ion. When bicarbonate 
is added to a system from which CO, 
cannot be eliminated, the pH remains 
 . unaffected or decreases “paradoxical- 
ly” as Pco, rises.'? 

To illustrate the problem created by 
the addition of bicarbonate to a closed 
system: an isotonic infusion of 3 mEq 
of NaHCO, per kilegram of body 
weight to an infarit with a blood pH of 
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7.1 will generate approximately 0.43 
mmoles of CO, per kilogram. As the 
endogenous production of CO, is 
approximately 0.3 mmole/kg/min, 
such an infusion of isotonic NaHCO, 
will generate an amount of CO, equal 
to that produced endogenously in 
about 1% minutes. In a closed system 
this will raise the Pco, 15 torr. More- 
over, the common clinical practice of 
infusing bicarbonate as a hypertonic 
solution will generate additional CO, 
by causing a shift of intracellular 
water with an increase in intracellular 
ionic strength and dissociation of 
hemoglobin.’ 

Clinical situations mimicking a 
closed system have been documented. 
Evans et al studied spontaneously 
breathing acidotic infants who had 
required resuscitation at birth be- 
cause of perinatal asphyxia. Infusions 
of bicarbonate failed to correct the 
low pH and led to elevations in Pco,. 
Corbet et al‘ also studied pH changes 
in infants who were acidotic following 
resuscitation and found no difference 
in the rate of correction of the pH 
when infusions of bicarbonate were 
used as compared with dextrose 
water. 

A similar inability of bicarbonate to 
correct the pH or change the clinical 
course was noted in infants suffering 
from RDS.** Recently Bland et al,’ in 
a well-controlled clinical study, con- 
firmed the lack of any therapeutic 
advantage of bicarbonate infusions in 
the treatment of RDS; bicarbonate 
with or without added albumin confer- 
red no benefit greater than dextrose 
solution alone. Corbet et al* reported 


that acidotic infants suffering from 
RDS who received bicarbonate had 
changes in pH similar to those found 
in infants infused with bicarbonate- 
free solutions. Moreover, the use of 
biearbonate did not decrease mortali- 
ty. 

Previous reports of the effieacy of 
biearbonate were either from uncon- 
trolled studies or from an era when 
currently available neonatal intensive 
care techniques were not in use.** 
Acidosis in RDS can be minimized by 
such measures as careful maintenance 
of thermal neutrality, infusion of plas- 
ma expanders to maintain blood pres- - 
sure, ventilatory support with contin- 
uous distending pressure to maintain 
oxygenation, and controlled, assisted 
ventilation to correct for retention of — 
CO,. Only when acidosis is persistent 
and severe (below a pH of 7.15) 
despite maximum cardiorespiratory 
support is slow infusion of isotonic 
buffer warranted. 

The lack of any firm evidence for 
the value of bicarbonate infusion in 
the treatment of RDS is especially of 
concern in the light of reports of 
increased intracranial hemorrhage as- 
sociated with such _ infusions.’°" 
Thomas” has clearly shown that such 
hemorrhages correlate with changes 
in serum osmolality and not with 
bicarbonate per se. Only when serum 
osmolality exceeded 320 mOsm/kg of 
body water did the incidence of 
hemorrhage increase significantly. El- 
evation of serum osmolality to such 
dangerous levels can be reached in 
clinical practice by infusions of hyper- 
tonic bicarbonate solutions. Siegel et 
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al'? and Rhodes et al'* have shown that 
a single dose of molar bicarbonate 
(1,800 mOsm/liter) infused at a dose 
of 3 mEq/kg and at a rate of 1 to 2 
ml/min raises serum osmolality 10 
mOsm/kg of body water. Baum and 
Robertson? reported that a single 
dose of 4 mEq/kg of bicarbonate 
infused over 30 seconds raises the 
serum osmolality an average of 25 
mOsm, clearly into the danger zone. 

Finberg' has emphasized that 
three thermodynamic  variables— 
quantity, concentration, and rate—are 
involved in the relationship of sodium 
bicarbonate administration to intra- 
cranial hemorrhage. Controlling any 
one of the variables may reduce, if not 
actually eliminate, the incidence of 
hemorrhage. Slow infusions of iso- 
tonic or hypotonic bicarbonate solu- 
tions have not been associated with 
increases in intracranial hemorrhage’ 
or serum osmolality.^ However, re- 
peated administration of NaHCO, and 
other sodium-containing solutions 
may in time lead to hypernatremia, 
hyperosmolarity, and the associated 
CNS complications.'^ 

The risk of rapid infusion of hyper- 
tonic solution raises questions regard- 
ing the well-established practice of 
infusing intravenous bicarbonate dur- 
ing the course of resuscitation. The 
evidence to support the use of buffer 
rests on the monkey experiments of 


1. Ostrea EM Jr, Odell JB: The influence of 
bicarbonate administration on blood pH in a 
closed system: Clinieal implications. J Pediatr 
80:671-680, 1972. 

2. Steichen JJ, Kleinman LI: Studies in acid- 
base balance: I. Effect of alkali therapy in 
newborn dogs with mechanically fixed ventila- 
tion. J Pediatr 91:287-297, 1977. 

3. Evans RS, Olver RE, Appleyard WJ, et al: 
Effects of intragastric and intravenous sodium 
bicarbonate on rate of recovery from postasphyx- 
ial acidosis in the neonate. Arch Dis Child 45:321- 
324, 1970. 

4, Corbet AJ, Adam JM, Kenny JD, et al: 
Controlled trial of bicarbonate therapy in high 
risk premature newborn infants. J Pediatr 
91:771-776, 1977. 

5. Sinclair JC, Engel K, Silverman WA, et al: 
Early correction of hypoxemia and acidemia in 
infants of low birth weight: A controlled trial of 
oxygen breathing, rapid alkali infusion, and 
assisted ventilation. Pediatrics 42:565-589, 1968. 

6. Hoebel CJ, Oh W, Hyvarinen MA, et al: 
Early versus late treatment of neonatal acidosis 
in low birth weight infants: Relation to respira- 
tory distress syndrome. J Pediatr 81:1178-1187, 
1972. 
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Dawes and co-workers'*'* who demon- 
strated that infusion of hypertonic 
base sustained cardiorespiratory func- 
tion during asphyxia and shortened 
recovery time following resuscitation. 
In addition, monkeys who received 
base had substantially less brain 
damage than those treated with venti- 
lation alone. However, intracranial 
hemorrhage was a common finding in 
the monkeys infused with bicarbon- 
ate, and similar CNS hemorrhages 
have been reported after successful 
resuscitation of asphyxiated human 
newborns.’ 

The data just cited prompt the 
suggestion that only isotonic solutions 
of base be used during a resuscitation. 
To date, no controlled studies compar- 
able to Dawes’s experiments but using 
isotonic solution have been published. 
Howeyer, the quantity of base re- 
quired for buffering is dictated by the 
degree of acidosis and is unaffected 
by the concentration of base. As the 
exigencies of an emergency resuscita- 
tion require a rapid infusion, dilution 
of the bicarbonate solution seems both 
practical and safe. Moreover, the 
increase in fluid load (10 to 15 ml/kg 
in typical dose) would help correct the 
hypotension that is part of the 
asphyxia syndrome." ^? Either molar 
bicarbonate diluted with five parts 
water (300 mOsm/liter) or a mixture 
of tromethamine, sodium chloride, 
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and potassium chloride (THAM-E) 0.3 
M (367 mOsm /liter) can be used as the 
buffer solution during resuscitation. 
It must be stressed, however, that use 
of either preparation should be 
reserved for those infants who do not 
respond to ventilation alone, as evi- 
denced by a persistent bradycardia 
(pulse rate below 80 beats per minute) 
and hypotension. In the absence of 
circulatory collapse, rapid infusion of 
any base is not warranted. 

In summary, infusion of bicarbon- 
ate in the treatment of neonatal 
acidosis has limited value. Although it 


may be a useful adjunct in the resusci- 


tation of severely depressed and 
acidotic infants, its efficacy in the 
management of postasphyxia acidosis 
or RDS is not supported by any data. 
The clear risks and disadvantages of 
such infusions should warn against its 
current indiscriminate use. 
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Recent Advances in Viral Diagnosis 


(y Jan 12 and 13, 1978, a workshop 
on new and useful methods in 
viral diagnosis was held at the Nation- 
al Institutes of Health, Bethesda, Md, 
sponsored by the National Institute of 
Allergy and Infectious Disease and 
the North American Group for Rapid 
Viral Diagnosis. The workshop was 
designed to review recent advances in 
viral diagnostic techniques, a subject 
which should be of interest to all prac- 
ticing pediatricians. The last decade 
has seen the development of a number 
of methods that have accelerated the 
time between the submission of a 
specimen by a clinician and the recep- 
tion of useful information on the 
presence and nature of an infecting 
virus. Because of these advances, it is 
quite possible that in the next decade 
viral diagnosis will become inexpen- 
sive, rapid enough to be clinically 
useful, and widely available to clini- 
cians in the United States. It is the 
purpose of this MARGINAL COMMENT to 
review briefly the areas in which 
advances have been made and to point 
out where there is clear promise of 
advances in the future. 

Traditional viral diagnosis has de- 
pended on analysis of acute and 
convalescent serums or on the culture 
and subsequent recognition of viruses 
from clinical specimens. Serologic 
diagnosis almost always gives a diag- 
nosis only in retrospect. Cultural tech- 
niques require the growth and main- 
tenance of tissue cultures, a technolo- 
gy considered outside the capacity of 
most microbiology laboratories. More- 
over, the time required to recognize 
virus growth, has been considered 
impractically long, although in our 
experience this assumption has fre- 
quently proved to be wrong. Most of 
the new techniques attempt to circum- 
vent this virus growth procedure by 
the detection of antigens (as opposed 
to live infectious viruses) in body 
fluids. 

One new method that has been 
clearly proved useful is that of immu- 
nofluorescence. Professor Phillip S. 
Gardner of the Royal Victoria Infir- 
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mary,  Newcastle-upon-Tyne, En- 
gland, has pioneered this field and 
demonstrated that immunofluores- 
cence could be used to identify viruses 
in respiratory secretions rapidly, pre- 
cisely, and with great sensitivity. The 
technique depends on the demonstra- 
tion of viral antigens in cells shed 
from the respiratory mucosa. Epithe- 
lial cells, collected by aspiration of 
nasal mucus, are stained for specific 
viral antigen using animal serums and 
fluorescein-conjugated antiglobulins. 
Professor Gardner detects respiratory 
viruses as often as or more often than 
they can be cultured in tissue culture, 
usually giving the clinician the specif- 
ic diagnosis on the same day as the 
specimen was obtained. 

The technique can be used on slides 
made in an outlying hospital and then 
sent by mail to his laboratory. He has 
demonstrated the feasibility of this 
technique in the identification of 
influenza virus, parainfluenza viruses, 
respiratory syncytial virus, adenovi- 
rus, measles, mumps, and even coron- 
aviruses in respiratory secretions. 
Others have developed the technique 
for rubella, cytomegalovirus, varicella 
zoster virus, and herpes simplex. 

Despite this impressive record, fluo- 
rescence has never been widely prac- 
ticed for viral diagnosis within this 
country. The technique requires spe- 
cific antiserums of high quality, many 
of which are not available commercial- 
ly at the present time. Moreover, an 
expensive instrument, a fluorescence 
microscope, must be used, and careful 
training of the fluorescence microsco- 
pist is an absolute necessity. These 
requirements tend to limit its applica- 
tion to a few academic and tertiary 
medical centers. There is, however, no 
good reason why application should 
not become more widespread, particu- 
larly if high quality serums become 
commercially available and if the 
benefits of such diagnosis are shown 
to be economically important in the 
care of hospitalized children. As 
discussed below, however, other tech- 
niques for identification of viruses in 


clinical specimens may become avail- 
able that are simpler and less expen- 
sive, and fluorescence may be re- 
served for special situations. 

Other methods for detection of viral 
antigens in clinical specimens have 
been pioneered in those diseases 
where virus culture has been unsuc- 
cessful. These are, in particular, hepa- 
titis A and B and viral diarrheas. In 
these diseases, virologists have been 
forced to develop strategies that do 
not depend on the capacity of cell 
culture or laboratory animals to sup- 
port viral replication. The techniques 
of greatest use are ones that detect 
very small amounts of free viral anti- 
gen in body fluids. 

These techniques fall into two broad 
categories. First, there are those that 
maximize the speed and sensitivity of 
a single antigen-antibody reaction. 
Examples of this are counter immu- 
noelectrophoresis (CIE, widely used in 
detection of bacterial antigens), and 
tests where antibody is attached to 
the surface of larger particles, such as 
latex balls or erythrocytes (indirect 
hemagglutination tests) so that the 
immunologic reaction is magnified to 
become visible to the naked eye. The 
second category involves the use of 
two or more different antibodies, 
often added in a “sandwich” so that 
they attach to the antigen in several 
places or even to each other, augment- 
ing the sensitivity of the reaction at 
each step. 

Both CIE and indirect hemaggluti- 
nation have been used with success in 
detection of hepatitis B virus, and CIE 
has been recently applied to fecal 
rotaviruses. They are practical meth- 
ods because they are simple and rapid 
(complete in a few hours) and require 
few articles of expensive equipment. 
They are, however, less sensitive than 
the second, sandwich, group of tech- 
niques. 

The two most widely applied sand- 
wich techniques are radioimmunoas- 
says (RIA) and enzyme-linked immu- 
nosorbent assays (ELISA). In both 
systems, one species of antiviral anti- 
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body (the “capture” antibody) is 
attached to a solid surface, such as a 
plastic well or tube, and the clinical 
specimen is then added. The virus is 
allowed to attach, and then an anti- 
body or series of antibodies is added 
on top. The final antibody layer is 
labelled in some way, either with 
iodine 125 (for RIA), or by conjugation 
with an enzyme that produces a color 
reaction when the appropriate sub- 


strate is added (for ELISA). Radioac- 


tivity, in the former system, or color 
in the latter signals the presence of 
antigen (virus) in the specimen. 
Radioimmunoassay techniques are 
now widely available for detection of 
hepatitis B antigen. Enzyme-linked 
immunosorbent assays however, offer 
the distinct advantage that a y-radio- 
activity counter is not necessary; the 
color change can be qualitatively 
detected by eye and quantitatively 
measured with a spectrophotometer, 
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available in most hospital chemistry 
laboratories. This test can also be 
completed quickly, usually in four to 
24 hours. 

Enzyme-linked immunosorbent as- 
say techniques of great sensitivity 
have been developed for detection of 
hepatitis A and B viruses and rotavi- 
ruses in stool. A method has been 
recently described for detecting 
herpes simplex virus in skin vesicles. 
The technique holds promise for rapid 
and inexpensive virologic diagnosis of 
many other viral diseases, including 
respiratory illness, other gastrointes- 
tinal infections, and perhaps other 
herpetic conditions. As long as the 
antiserums and plastics used are of a 
high quality, the tests are almost 
“goot-proof.” 

Considerable work still must be 
done to develop the full potentiality of 
these tests, and after this to make 
them practical and cheap. For some 


Use of Modified Food Starches 


in Infant Nutrition 


odified food starches (MFS) are 
food additives used to impart 
functional properties to food products. 
Modified food starches are used 
primarily in strained and junior foods 
and to a minor extent in infant formu- 
las, such as soybean (Isomil). Recently, 
the American Academy of Pediatrics 


- subcommittee, under contract to the 


Food and Drug Administration, held a 
conference on the use and safety of 
MFSs in infant nutrition. (The sub- 
committee on evaluation of safety of 
modified starches in infant foods, 
committee on nutrition, American 
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Academy of Pediatrics.) This com- 
ment is based in part on the subeom- 
mittee's recommendations. 

Interest in the MFS arises from 
three principal concerns. The first 
relates to the bioavailability of the 
starch itself. The second is the poten- 
tial that undigestible starch may have 
for producing diarrheal symptoms, 
malabsorption, and changes in gas- 
trointestinal (GI) flora. The third is 
the toxieological effect of the chemi- 
cals used to modify the starch and 


their possible mutagenic and carcin- | 


ogenic properties. 





viruses this may never happen, and we 
may be forced to rely on the tradition- 
al methods of tissue culture identifica- 
tion. An optimist's view is, however, 
that, before too long, clinicians will 
have available in their hospital labora- 
tories the capability to identify quick- 
ly and precisely many of the viral 
illnesses of childhood. If this does 
indeed occur, then we can hope for 
more rational use of antibioties, better 
control of hospital-acquired infec- 
tions, and the eventual disappearance 
of that waste-basket diagnosis, the 
"viral syndrome." 

KENNETH McINTOSH, MD 

Pediatric Infectious Disease 

Mail Container # C227 

University of Colorado Medical 

Center 
4200 E Ninth Ave 
Denver, CO 80220 


There have been few long-term 
studies to delineate the effect of 
starch feeding on the growth of young 
infants. Nonetheless, during the past 
half a century, there has been an 
increasing tendency to introduce solid 
foods (beikost) to infants very early in 
life, and many infants receive cereal 
and other carbohydrate-containing 
foods as early as the first, second, and 
third weeks of life. As a result, abnor- 
mally loose stools are not uncommon 
in these infants. Is this deleterious to 
the infant? The answer to this impor- 
tant question is not known. 
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The digestion and absorption of 
' starches is best discussed by consider- 
ing the physical and chemical nature 
of native and modified starches. 
Starch is a polymer of anhydroglucose 
units linked together to form either 
the linear polymer, amylose, or the 
branched polymer, amylopectin. An 
abundance of hydroxyl groups impart 
an affinity for water to the starch, 
and this results in associations be- 
tween molecules through hydrogen 
bonding. This bonding results in the 
formation of an intermolecular net- 
work in which water is entrapped 
producing a gel. Starches, such as 
corn, tapioca, and potato, contain 
about 18% to 27% amylose and the 
remainder is amylopectin. When 
starch granules in water are heated 
with agitation, the granules under- 
go irreversible swelling. Modified 
starches were developed primarily to 
overcome the high viscosity opacity 
and tendency to form gel resulting in 
an undesirable texture that limits 
consumer acceptability. The basic 
premise behind the modifications is to 
alter the starches so they can meet the 
critical needs of the food industry in 
terms of quality, processing, pack- 
aging, and distribution while retain- 
ing the nutritive value of the native 
starch. 
_ Modified food starches in baby food 
can be described simply as an effec- 
tive stabilizer. A stabilizer is an essen- 
tial component of baby foods, required 
to suspend the finely divided food 
particles and provide a desirable 
product from the standpoints of feed- 
= ing consistency, texture, appearance, 
distribution of nutrients, and storage 
stability. Flexibility in caloric density 
is also provided as well as flavor inten- 
sity in highly flavored foods. If MFSs 
did not have considerable advantages 
to the food industry, MFSs would 
never have assumed the role that they 
have in the production of baby foods. 
Modified food starch concentrations 
in baby foods are from 5% to 62%, and 
their addition is considered to be 
"good manufacturing particles.” 
There are four basic types of 
modifying treatments: bleaching, con- 
versions, crosslinking, and stabiliz- 
ing. By subjecting waxy maize and 
tapioca to one or more of these 
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modifying treatments, various MFSs 
result. The starch modifications used 
at the present time in the United 
States include waxy maize (distarch 
phosphate, acetylated distarch adi- 
pate, and acetylated distarch phos- 
phate) and tapioca (distarch phos- 
phate and acetylated distarch phos- 
phate). As used, MFS supplies 10% to 
32% of the total energy available from 
these foods. Pertinent information 
concerning MFS use includes data on 
total consumption and estimates of 
use ranges of specific MFSs. It is 
possible to calculate that jars of indi- 
vidual foods could contain as high as 
9.4 g of MFS per strained food jar, and 
15.4 g per junior-size food jar. Intakes 
as high as 29 g a day of MFS could be 
derived from this source.? It is claimed 
by the food industry, that the level of 
crosslinking used in MFS does not 
change the in vivo digestibility of the 
starch in animal studies.' However, in 
these studies, it was shown that 
noticeable reductions in in vitro di- 
gestibility oceurred when higher de- 
grees of crosslinking was used. 

At the present, no clinical data 
assessing MFS digestibility in human 
infants are available. In considering 
the digestibility of MFS, it is useful to 
review the limited available data on 
the digestion of starch in infants. 
There are many factors involved in 
starch digestion and absorption. 
These include salivary a-amylase ac- 
tivity, gastric emptying rate, pan- 
creatic a-amylase activity and its 
distribution in the GI tract, physico- 
chemical properties of the succus 
entericus and the unstirred layer, 
intestinal motility, intestinal mature 
epithelial cell brush border glucoamy- 
lase and maltase activities, and glu- 
cose absorption and use.‘ The relative 
importance of these factors are diffi- 
cult to evaluate because of scant infor- 
mation on their development during 
infancy. Pancreatic a-amylase has a 
potential rate-limiting effect, since it 
hydrolyzes amylose and amylopectin, 
at random, to maltose, maltotriose, 
and maltotetrose. Thus, the lack of 
pancreatic amylase activity in the 
duodenal fluids in the first three 
months of life and the very low 
pancreatic activity up to 6 months of 
age, is a cause for concern.‘ 


Many infants receive cereal and 
fruit during the first two or three 
weeks of life, and abnormally loose 
stools are not uncommon in these 
young infants. Severe iatrogenic diar- 
rhea and growth failure due to 
physiologic absence of pancreatic 
a-amylase have been described.’ In 
this report, dietary starch seemed to 
be an important factor in impairing 
the infant’s weight gain. The failure 


to thrive was not due to an exogenous 
caloric deficiency of food, even exclud- — 


ing the calories derived from starch. 
This suggests that the undigested 
starch interfered with absorption of 
other food ingredients and represents 
an exaggeration of the physiologie 
pancreatic amylase deficiency, which 
occurs to some degree in all infants. In 
infants as old as 6 months of age, the 
hydrolysis of amylopectin is incom- 
plete, and large amounts of dextrins 
containing 30 or more glucose units 
are detected in the jejunum.’ This is in 
direct contrast to infants at the end of 
the first year of life, where amylopec- 
tin is rapidly hydrolyzed into glucose, 
maltose, maltotriose, and branch dex- 
trins. Starch fed as 18% of calorie 
intake was not completely digested by 
some infants. A substantially greater 
proportion of infants fed in this 
manner weighed below the tenth 
percentile.’ 

The effects of MFS on trace 


nutrient bioavailability has received - 


limited attention. In animal experi- 
ments, iron retention in rats was 
adversely affected by cooked modified 
starches. The information available 
has been obtained in either in vitro 
experiments or experiments in the 
rat, and it has to be interpreted with 
caution. The lack of an adequate 


animal infant model for evaluating - 


trace element bioavailability further 
complicates ‘extrapolation from the 
limited data. Toxicological considera- 
tions in rats fed MFS are of primary 
concern. Feeding rats with a diet of 
30% MFS for two years resulted in 
renal lesions, such as pelvic nephrocal- 
cinosis, hydronephrosis, hyperplasia 
of pelvic epithelium, and the finding 
of parasites considered to be Trichoso- 
moides crassicauda.* In the past, 
propylene oxide and epichlorohydrine 
were used for preparation of MFSs. 
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Because these chemicals are known to 
be carcinogenic or mutagenic,’ the 
committee on safety of MFSs has 
recommended that MFS epichlorohy- 
drine or propylene oxide should not be 
used in infant foods until additional 
data evaluating their safety becomes 
available.’ 

In animal models, cecal enlarge- 
ment, parathyroid hyperplasia, giant 
multinucleated hepatocytes, periar- 
teritis affecting small and middle- 
sized arteries in the pancreas, and 
papillomatosis of malpighian mucosa 
of the rumen have been observed with 
diets of high content of MFS.' Diar- 
rheal symptoms have been observed in 
rats in various feeding studies, espe- 
cially when the starch provided 50% or 
more of the diet. The importance of 
these observations to infants is diffi- 


1. Safety and Suitability of Modified Food 
Starches for Use in Baby Food. The subcommittee 
on the evaluation of the safety of modified 
starches in infant foods, committee on nutrition, 
American Academy of Pediatrics, Houston, 
1977. 

2. Safety and Suitability of Modified Starches 
for Use in Baby Foods. National Research Coun- 
cil, National Academy of Sciences, Washington, 
1970. 

3. Fomon SJ: Infant Nutrition. Philadelphia, 
WB Saunders Co, 1974, p 30. 

4. Lebenthal E, Shwachman H: The pancreas 
development, adaptation and malfunction in 


852 Am J Dis Child—Vol 132, Sept 1978 


cult to evaluate because the studies 
were done on mature animals.'^ 

Acute gastroenteritis may result in 
mucosal injury of the small intestine 
that might last from several days to a 
few months and may further affect 
the ability of the infant to tolerate 
starch feeding. These considerations 
are even more important for infants 
in developing countries where, be- 
cause of recurrent GI infections and 
malnutrition, the use of MFSs might 
be contraindicated. Since infants 
younger than 6 months of age may 
have a limited ability to digest modi- 
fied and unmodified starches, it is 
recommended that total dietary- 
starch use be limited for this age 
group. 

Recent studies suggest that the 
inability to digest starch may inter- 
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fere with the absorption of other 


nutrients. Therefore, there is an 
urgent need for additional data in this 
area. The effect of MFS at specific 
ages on digestion and element bio- 
availability needs to be elucidated. 
Careful animal studies should be 
performed to evaluate toxicological, 
mutagenic, and carcinogenic effects 
of the chemicals used to modify the 
starch. In light of these considera- 
tions, current practices with MFSs 
should be evaluated and their indis- 
criminate use in the first six months 
of life should be discouraged until 
further information is available. 
EMANUEL LEBENTHAL, MD 
Department of Pediatrics 
Children’s Hospital of Buffalo 
219 Bryant St 
Buffalo, NY 14222 


106:1768-1772, 1976. 

8. De Groot AP, Firon HP, Van der Meulen 
HC, et al: Two year feeding and multigeneration 
studies in rats on five chemically modified 
starches. Food Cosmet Toxicol 12:651-663, 1974. 

9. Van Duuren BL, Goldschmidt BM, Katz C, 
et al: Carcinogenic activity of alkylating agents. 
J Natl Cancer Inst 53:697-700, 1974. 

10. De Groot AP, Spanjers MT: Observations 
in Rats Fed on Diets Containing Five Different 
Chemically Modified Starches, report R-3096. 
Centraal Institut Voor Voedingsonderzoek, Ziest, 
The Netherlands, 1971. 


Marginal Comments 


Articles 


dicli sd rary "NERIS XS ZUM vos Ws "TH 8s 


CUT GUI ES, Sa TUTO TER ROS 





Comparison of Human Rotavirus Disease 


in Tropical and Temperate Settings 


J. Patriek Hieber, MD; Sharon Shelton; John D. Nelson, MD; Julieta Leon, RN; Edgar Mohs, MD 


® Human rotaviruses (HRV) are a com- 
mon cause of acute nonbacterial gas- 
troenteritis in pediatric patients. A pro- 
spective study of HRV disease in a 
temperate (Dallas) and a tropical (San 
Jose, Costa Rica) setting demonstrated 
differences in seasonal distribution. In 
both locales, HRV accounted for 5096 to 
60% of acute nonbacterial gastroenteritis 
episodes from December through Febru- 
ary; this period corresponded to the cool- 
er months of winter in Dallas and to the 
dry season in San Jose. During the rest of 
the observation year, the virus was not 
recovered from any Dallas patients, but 
was found in 30% to 40% of Costa Rican 
patients in every month but May. Signs, 
symptoms, and laboratory values suggest 
the small bowel as the major site of patho- 
physiology; mucosal disruption may oc- 
cur in some cases. 

(Am J Dis Child 132:853-858, 1978) 


he recent application of electron 

microscopic techniques to the 
study of fecal viruses’ has resulted in 
the recognition of a close association 
between the excretion of human 
rotaviruses (HRV) and the acute 
nonbacterial gastroenteritis of infan- 
cy commonly known as “winter vomit- 
ing disease.”?-> Rotaviruses are char- 
acterized by a double-stranded RNA 
core surrounded by a distinctive 
double-layered capsid with an outside 
diameter of 70 nm. These agents were 
formerly considered as solely veteri- 
nary and plant pathogens.' They 
have now been confirmed as impor- 
tant causes of winter season epidem- 
ies of acute nonbacterial gastroenteri- 
tis from many areas of the world.*-? 
With the exception of the recent 
report from India by Maiya et al," the 
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seasonal distribution of HRV excre- 
tion has not been prospectively stud- 
ied in a tropical setting that has no 
winter season, but only rainy and dry 
seasons. In the latter study of 50 
patients during a one-year period, 
HRV was recovered from 13 patients 
(26%) during the cooler months of July 
through December. No patients could 
be studied from January through 
March and no HRV was recovered 
from April through May. None of the 
30 control patients were found to be 
excreting HRVs. 

We have compared the seasonal 
distribution of HRV disease in a 
temperate (Dallas) and tropical area 
(San Jose, Costa Rica). 


METHODS 


À number of infants and children young- 
er than 8 years of age who were seen in the 
outpatient department or were hospital- 
ized for nonspecific acute gastroenteritis 
were selected for study. Patients with clin- 
ical features suggestive of a bacterial 
pathogen, such as high fever or bloody 
stools, were excluded. Informed, written 
parental consent was obtained. Acute 
serum and stool specimens were obtained 
from patients and, whenever possible, 
convalescent specimens were obtained sev- 
en to 14 days later. Similar samples were 
collected from an age-matched control 
subject in many instances; these patients 
and their families had not had acute 
gastroenteritis in the previous week and 
were being treated for ailments unrelated 
to the gastrointestinal (GI) tract (frac- 
tures, respiratory and urinary tract infec- 
tions, etc). 

The stools were examined for polymor- 
phonuclear leukocytes (PMNs) with 
Wright and methylene blue stains.'* Stan- 
dard bacteriologic techniques were used to 
identify salmonellae, shigellae, and entero- 
pathogenie serotypes of Escherichia coli 
(EPEC). Samples were stored at —70 °C 
prior to testing with the exception of the 
Costa Rican stools and all the serum 
samples that underwent transient thawing 


during air shipment on dry ice. Stools were 
examined for the presence of HRVs, 
adenoviruses, and enteroviruses by elec- 
tron microscopy using a modification of 
previously published methods.'^'* A 10% 
(weight/volume) stool suspension in sterile 
water was homogenized in a blender and 
clarified of lipid by extraction with equal 
volumes of trichlorotrifluroethane (Gene- 
solv). Large debris and bacteria were 
removed by centrifugation at 6,000 RPM 
for 30 minutes. A drop of the supernatant 
was allowed to dry on the surface of a noble 
agar block (pseudoreplica technique) and 
was then covered by a 0.25%-enamel film 
(Formvar) The film was then floated off 
the agar and stained for three minutes in a 
lake of 3% phosphotungstic acid and exam- 
ined on a 400-mesh copper grid in a trans- 
mission electron microscope. 

Human rotaviruses were identified by 
their characteristic double-capsid morphol- 
ogy and size of 70 nm (Fig 1). Adenoviruses 
and enteroviruses were also identified 
morphologically. Serums were assayed for 
complement fixing HRV antibodies using 
Nebraska calf diarrhea virus (NCDV) and 
"O" agent as antigens according to 
previously described methods." Previous 
exposure to HRV was considered present 
when aeute serums were positive in a titer 
of 1:16 or greater; a fourfold or greater rise 
in titer was considered diagnostic of recent 
HRV infection. 


RESULTS 


One hundred thirty patients with 
diarrhea in San Jose and 57 patients 
with diarrhea and 23 control patients 
in Dallas were studied. Human rotavi- 
ruses were detected in 16 Dallas 
patients (28%) and in 49 Costa Rican 
patients (38%). One control patient 
(4%) was found to be excreting HRV. 
This 9-year-old boy had been hospital- 
ized with a fractured femur for ten 
days. He had no known family or 
hospital exposure to gastroenteritis. 
Several hours after the first stool 
sample was obtained vomiting and 
watery diarrhea developed. The initial 
stool sample contained only one to two 
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HRVs per grid square, but a subse- 
quent diarrheal stool sample con- 
tained large numbers of HRVs. Mata 
et alë conducted a similar study of 
Costa Rican patients hospitalized for 
greater than 24 hours during the peri- 
od January 1976, through January 
1977; they found only two of 45 control 
patients (4%) to be asymptomatic 
excretors of HRVs. No data on noso- 
comial acquisition or subsequent de- 
velopment of GI disease are available 
on these patients. 

Clinical features are given in Table 
l In Dallas, the HRV-positive pa- 
tients with diarrhea were afebrile and 
all had vomiting. The stools were 
watery and without blood, but mucus 
was present in 50% and PMNs were 
present in 31%. Severe dehydration 
was present in 44%, and 38% were 
hospitalized. Seventy-five percent had 
respiratory tract symptoms. The 
mean total duration of illness was one 
week with a range of two to ten days. 
The HRV-negative patients were less 


likely to have vomiting, had fewer 
stools, less severe dehydration, were 
less likely to be hospitalized, less likely 
to have respiratory tract symptoms, 
and had a more prolonged course of 
illness. The isolation rates of EPEC of 
6.3% in HRV patients and 4.3% in 
eontrols are not substantially differ- 
ent and are comparable to the asymp- 
tomatic carrier rate of 5.8% previously 
reported in a larger number of infants 
studied in Dallas." 

In San Jose, the characteristies of 
HRV-positive patients were similar to 
those of Dallas patients except that 
they were more likely to have fever 
and only 20% had severe dehydration. 
Only 896 of the patients were hospital- 
ized for more than 24 hours in San 
Jose, but all others were held for vari- 
able periods in an outpatient facility 
for observation and rehydration. Shi- 
gella, Salmonella, and EPEC were 
more frequently present in Costa 
Riean children, and isolation rates 
were comparable in HRV-positive and 


negative patients. Follow-up of 27 of 
the HRV-positive patients in Dallas 
after clinieal resolution of the diar- 
rhea disclosed only one (3.7%) still 
excreting HRVs 12 days after onset of 
illness. 

Figure 2 and 3 show the electron 
microscopic studies. In Dallas, the 
detection of HRVs correlated well 
with the peak winter periods of acute 
gastroenteritis requiring admission to 
Parkland Memorial Hospital. Human 
rotaviruses were absent from April 
through September 1976. Unfortu- 
nately, no participants for the study 
could be enlisted during October and 
November 1977, at the beginning of a 
clinically typical epidemic of nonbac- 
terial winter vomiting disease. Al- 
though a small number of patients 
were noted to excrete enteroviruses 
and adenoviruses during the spring, 
these agents did not seem to account 
for the minor peak in admissions for 
diarrhea noted from June through 
August 1976. 





Fig 1.—Typical human rotaviruses as visualized in stools of patients with gastroenteritis, 3% phosphotungstic acid; 
(original magnification » 25,000). 


854 Am J Dis Child—Vol 132, Sept 1978 


Diarrhea/Rotavirus—Hieber et al 


Pr i nr rg: 












Dallas 
—M———— MÁ— M —— 
HRV-Positive* HRV-Negative Control 
16 41 23. 
7.8 (2-17) 9.9 (1-48) 7.7 (2-19) 


San Jose, Costa Rica 





HRV-Positive 


49 
7.3 (1-17) 







HRV-Negative. 


81 . 
6.2 (1-36) 















No. of patients Age, mo (range) 


Patients with fever, 96 





None l 100 88 26 49 63 

to 38°C . MN S 17 27 15 

> 38°C : eck r D 57 24 22 
Patients with vomiting, % (Mean of episodes 24 hr at ` 

onset of illness) 100 (4.4) 66 (2.6) ` 90 (6.3) 89 (4.5) 
Mean of diarrheal stools/24 hr at onset of iliness 9 6.8 0 8.6 7.8 
Character of stools, 96 7 

Watery 100 100 4 100 100 

Yellow 63 51 9 39 41 

Green ; 50 44 17 43 38 

Brown , 0 22 70  — 18 21 

Bloody 0 7 0 NRF NR 

Mucous MN | 500 59 0 NR NR 

Stool polymorphonuclear lekocytes 31 24 4 18 12 
Patients with dehydration, 96 

< 5% dehydration . 56 95 ; 0 80 75 

> 10% dehydration 44 5 . "T 20 25 
Patients with peripheral polymorphonuclear . C. * 

leukocytes/bands > 10,000/1,000 per cu mm, 96 7/19 3/10 | . 13/35 NH NR 


Patients with bacterial pathogens, 96 


Shigella 
Salmonella 







Enteropathogenic Escherichia coli |. 16 12 
Total 32 25 l 
Mean duration of illness before being seen, days 3.2 4.0 4.6 3.5 3.9 


Mean total duration of illness, days (range) 6.8 (2-10) 9.0 (3-16) Es 5.6 (3-12) 9.0 (4-25) 


*HRV indicates human rotavirus. 
TNR indicates not recorded. 
















gr 
22 Human Pofovirus $ 22 d z 
Adenovirus ; : 20 z i P 350 
ET ® Enterovirus À ‘3 pil | bun ROT, AVIS 
9 [ | No Virus Identified i id of cus ADENOVIRUS 
P X - C] M VIRUS IDENTIFIED AA 300 
Ww 14 "NS = ie L2 
z l / $ 42 <2 1 
E 0 
Zor} |\ / V No TN 250 
I i Z% Pd =A 
5 NAS. i * F * 8 d n 
m 8 ty Uu, j ; 
= 3 Q 
5 E r 4 T ii 20 200 
2 ^ Z| SUE ^ = E > 18 
AES pi AW zx E 
idan Feb Mar Apr May Ju Jy AugSep Oct Nov Dec'Jan Feb Mar! XO) 16 
fe M 1916 ———— r«- 1977 - 150 


Fig 2.—ldentification of fecal viruses by electron microscopic 


morphology, Dallas. 
gy 100 





NUMBER OF EMERGENCY ROOM VISITS FOR DIARRHEA /MONTH 
dem i 








8 
D * Å a ‘ . i 6 
Fig 3.—Identification of fecal viruses by electron microscopic. 50 
' morphology, San Jose. * H 77 
erm E 
LEA Cae ó 
‘Apr May Ju Jy Aug Sep Oct Nov Deci Jan Feb Mor! | 
j 1976 a aT Ts 


Am J Dis Child—Vol 132, Sept 1978 i . Diarrhea/Rotavirus—Hieber etal 855 










* 


Costa Riezn specimens collected 
from January through March 1976, 
were irreparebly damaged during a 
power failure. In San Jose, a substan- 
tial increase in HRV exeretion corre- 
lated with a peak in emergency room 
visits for diarrhea noted at the begin- 
ning of the dry season in December 
1976, and January 1977. Human rota- 


viruses were noted in a lower percent- ` 


age of patients in every month during 
the year’s observation period, except. 
May 1976. A secondary peak in emer- 
gency room visits for diarrhea in May 
through July 1976, was not well corre- 
lated with any viral agent as detected 
by electron microscopy nor with bacte- 
rial pathogens. 

In San Jose, the mean daily temper- 
ature is constant each month at 20 °C 
throughout the year and, even in the 


` dry season from December through 


March, the relative humidity averages 
75% to 80% (Fig 4). In Dallas, the mean 


monthly relative humidity fluctuates . 


between 25% and 60%, roughly in rela- 
tion to the number of days of rain and 
the mean daily temperatures average 
greater than Z7 °C in midsummer and 
drops to 10 ?C or lower in the 
midwinter months (Fig 5). In both 
locales, HRV disease does not corre- 
late well with any of these three 


climatic factors, although there is a. 
tendency for its occurrence in the. 


months with the fewest days of rain. 


Figure 6 illustrates the seasonal 
. variations of HRV. excretion. In both 


Dallas and San Jose, there is a peak in 
excretion (50% to 60% of acute 
gastroenteritis patients) from Decem- 
ber through February. In Dallas, the 
virus is then absent until it reemerges 
in late fall, whereas in San Jose it 
continues to be excreted by 30% to 40% 
of patients throughout the remainder 
of the year. 

Serologic rəsponses of study pa- 
tients are given in Table 2. Patients 
with HRV-positive gastroenteritis 
were significantly (P = .001) more 
likely to demonstrate a fourfold or 


`. greater titer increase than HRV- 
negative patients with diarrhea. 


COMMENT 


Many previous authors investigat- 
ing the role of bacteria, viruses, and 
parasites in the cause. of acute 
gastroenteritis of infants and children 
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description of outbreaks of acu 
nonbacterial gastroenteritis due 
Norwalk and related agents.?*?' The: 
viruses are unique in that stools : 

. acutely ill patients contain up to 1 
infectious particles per gram, whi 
are not recoverable by routine tissi 
culture methods. 

Proof of infectivity was obtain: 
only after in vivo serial passage e 
periments and replication in elabora 
fetal organ cultures. Reasoning .th 
other important viral gastroenteri! 


have been unable to assign a pathogen 
in as many as 40% to 60% of the 
cases.;"? Recent advances in two 
areas of investigation have led to a 
eonsiderable reduction in the number 
of eases without an identifiable causal 
agent. The first advance was the 
recognition that diarrhea may be 
caused by enterotoxigenic and entero- 
invasive strains of E coli that are 
often antigenically unrelated to the 
classic enteropathogenic serotypes.**5 
The second advance involved the 
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_ Table 2.—Complement Fixation Serologic Responses 
of Study Patients Using Nebraska Calf Diarrhea Virus 
and “O” Agent as Antigen* 


70 ` E—N DALLAS, TEXAS O=O SAN JOSE, COSTA RICA 


Acute and 
Convalescent 
; . Serums % 
ME "m Acute 
5 p t Serum Only: 
P ` Titer > 1:16 
Patients (%) 
Control patients, 
Dallas ` 


Patients with acute 
gastroenteritis with 
human rotavirus in 
stool 


> 4-Fold 
increase 
in Titer 


Acute 
> 1:16 


BY ELECTRON- MICROSCOPY 


2/9 (22) 0/8 (0) 2/9 (22) 


PERCENTAGE OF PATIENTS WITH HRV IN STOOLS 
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Fig 6.—Seasonal variation in human rotavirus excretion in tropical 
(San Jose) and pera (Dallas) climates. 


agents might have previously been 


. missed by routine tissue culture tech- 


niques, electron microscopists have 
recently described in stools a variety 


of virus-like-particles associated with - 


acute gastroenteritis." Although 
most of these-particles are awaiting 
full evaluation as verified causes of 
acute gastroenteritis, accumulated 
data on HRVs indicate that they are 


. an important cause of pediatric acute ' 
nonbacterial gastroenteritis in many . 


areas of the world.*'5*** They were 
missed in earlier studies of viral 
gastroenteritis because of their fail- 
ure to replicate in routine tissue 
culture systems,**-*7 


This study confirms ie strong 


association between HRV excretion 
and pediatric gastroenteritis and adds 


the southwestern United States and 


Central America to the growing list of 
locations where as many as 60% -of 
patients with winter vomiting disease 
have HRVs as their only identifiable 
pathogen. The observations in this 
study of. specific serologic response 
and clearance of HRVs coincident 
with resolution of gastroenteritis, the 
rarity of HRV excretion by asympto- 
matic control patients, and the occur- 
rence of apparent nosocomial infec- 
tion support the conclusion of oth- 


.erg/?*5" that HRV is an important 
cause of gastroenteritis in infants and 


children. 
The pathophysiology of HRV- 
mediated gastroenteritis is currently 
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Dallas 
San Jose’ 


Patients with acute 


gastroenteritis 
without human 


rotavirus in stool 


Dallas 
~ San Jose 


unknown. The clinieal features of 


vomiting, copious watery diarrhea - 


without blood, and the lack of fever 
suggest that the small bowel is. the 


major site of involvement.” Recovery . 


of HRVs from small-bowel aspirates 


and biopsies,**** transient depression 


of p-xylose absorption during HRV 


‘excretion, and proof of this site of 


action for Norwalk agent in human 
volunteer .studies? make this.,an 


attractive hypothesis. Studies of viral 


gastroenteritis in animals have docu- 
mented primarily small-bowel in- 
volvement, but colonie involvement 
has also been noted.*** Many ofthe 
clinical features of HRV-mediated 


 8cute gastroenteritis are similar to: 


the small bowel syndrome produced by 
the enterotoxins of. Vibrio cholerae 


and E coli? in which net fluid secre- 


tion occurs without mucosal disrup- 
tion. The observation of stool PMNs in 
31% of our HRV-excreting patients 
and the increased peripheral band 
form counts in 19% raise the possibili- 
ty that mucosal disruption of the small 


bowel and/or colon may occur in some 


patients with HRV infeetion.'* 

In both Dallas and San Jose, an 
inerease in the incidence of acute 
nonbacterial gastroenteritis . occurs 
during the period October through 
February. In. Dallas, as in other 


temperate climates, these outbreaks - 


have been called winter vomiting 
disease as their occurrence correlates 


well with the onset of cooler weather. | 


\ 


1/4 (25) 
0/10 (0) 


2/9 (22) . 
2/32 (6) 


2/4 (50) . 
6/10 (60) 


. 1/18 (6) 
1711 (9) 


1/14 (7 
5/37 (14) 


4/18 (22.2) 
2/11 (18.2) 





*Number of patients who tested positive/number of patients tested. 


This relationship to temperature was 
noted in Australia where cooler 
weather and HRV-positive gastroen- 
teritis are maximal between May 


through September. San Jose is a 


tropical environment without consid- 
erable variation in temperature or 
relative humidity throughout the year 
of study; however, there was a peak of 
cases in the dry season. In Dallas, the 
period of peak HRV disease also was 
in the cooler months with the fewest 
days of rain. These data suggest that 
the periodic epidemies of HRV gas- 
troenteritis are not solely a function 
of seasonal variation in environmen- 
tal temperature. The controlling fae- 
tor(s) underlying the cyclic variation 
in excretion of these enteric viruses 
remains unknown. 

The virtual disappearance of HRVs 


from Dallas patients from March 


through September along with the 
apparent absence of an asymptomatic 
carrier state* raise the interesting 
question as to the mode of viral persis- 
tence from one winter season to the 
next. One unexamined possibility is 
that minimally symptomatic adults 
may serve as the host allowing viral 
persistence in the temperate zone 
populations.5*5* It is also possible that 
asymptomatic carriers exist, but the 
quantity of virus in the stool is small 
and escapes detection by electron 
microscopy. Virus may persist in the 
environment in nonhuman reservoirs. 
In striking contrast, is the observation 
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. in tropical Ein Jose of, HRV excretion | 


throughout the year in at least 30%. to 


: 40% of gastroenteritis patients during 
-  nonepidemie pericds. This higher rate .:. 


of HRV excretion in Costa Rica could: . 


'. represent abasic difference in epide- : 


."."; miológy or in host factors between 


tte 


Dallas and San Jose or could merely-be P 
. due to'a greater exposure to a wide - 
=.. variety of 


enteric pathogens 
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J aundice and Breast-Feeding 


' Among Alaskan Eskimo Newborns | 


Quentin Fisher, MD; Siehe L Cohen, MD; Linda Curda, CNM, MPH; Heler McNamara, MÀ 


€ The course, incidence, and severity 
of neonatal jaundice was studied in 95 
Alaskan : Eskimo Infants. Breast-fed in- 
fants had higher bilirubin concentrations 
than bottle-fed babies. Both groups expe- 
rlenced high billrubin levels, similar to 
‘those previously reported in Navajo and 
Orientai infants but greater than those 
observed in whites and blacks. A marked 


capacity to inhibit hepatic glucuronyi 


transferase was observed in breast-milk 
specimens but only partly accounted for 
the bilirubin differences between breast- 
fed and bottle-fed Eskimo infants. These 


data suggest that In some racial groups . 


predisposed to neonatal jaundice, feeding 
practices significantly alter the course 
. and severity of hyperbilirubinemia. 

(Am 4 Dis: Child 114:859-861, 1978) 


Qen reports" 


intensity of neonatal jaundice. Orien- 


tals and American Indians appear to 


have higher serum concentrations of 
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have suggested a — 
relationship between race and the , 


unconjugated bil irubin in d new- 
born period than do whites or blacks. 
Moreover, the usual pattern of jaun- 


‘dice, with a peak bilirubin level at day 


3 or 4: and a subsequently rapid 
decline, is not characteristic of at least 
one group of previously studied Amer- 
ican natives, the Navajo." The higher 


levels of bilirubin observed in Orientals | 


tices, or the inciderice of isoimmuniza- 
tion. The study in Navajos‘ disclosed 
an important effect of breast milk on 
inkibiting the .bilirubin conjugating 
system when compared to that of milk 


frem white and black populations. . 


However, this did not entirely account 
for the racial differences noted, as 


boitle-fed Navajo infants also experi- 


enzed high bilirubin concentrations. | 

‘Recently, we have observed a simi- 
lar pattern of jaundice and neonatal 
feeding practices among Alaskan Yu- 
pik Eskimo newborns. The present 
study describes this clinical experi- 
ence and offers a partial explanation 
of the mechanism that may be 


involved in this neonatal Hy peret u- 


binemia. 


SUBJECTS AND METHODS 


One hundred seventeen consecutive live 
births between Jan 1 and June 15, 1975, at 
the Public Health Service Alaska Native 


. and American Indians have not been - 
completely accounted for by -differ- 
ences in birth weight, feeding prac- 


P 


E ; 
Hospital; Bethel, were monitored. Ninety- 
five infants met the study criteria of a full- 


term gestation by physical’ examination 


and a birth weight between 2,500 and 4,500 
gm..A 50% or more Alaskan native heri- 


tage (Yupik Eskimo), as determined by 
' parental history, was also required to be 


included as a study subject. Infants with 
conditions predisposing to jaundice, such 
as hemolytic disease, sepsis, birth trauma, 
or antenatal administration of drugs 
known to interfere with bilirubin metabo- 
lism, were excluded from the study. 

All infants were given natural vitamin K 
intramuscularly in the delivery room. The 


. decision to breast-feed or bottle-feed was 


made by the mother. Breast-fed infants 
were given supplementary glucose water, 
except for two whose mothers had post- 
partum tubal ligation. In these two 
instances, commercial formula was given 
for the first 48 hours and thereafter - 
breast-feeding was begun. There were 63 
breast-fed and 27 bottle-fed babies in the 
stüdy. 

Samples of cord: blood were spanned 
from 88 infants. Subsequently, capillary 
blood specimens were obtained each day 
the infants remained in the hospital, up to 


five days. The total serum ‘bilirubin and 
- hematocrit values were determined on all 


samples. Bilirubin concentrations were ` 


. determined at the Bethel Hospital by stan- 


dardized techniques utilizing the method cf 
Malloy and Evelyn.* In addition, 49 cord 
sera, 33 aliquots of breast milk obtained on - 
the second or third postpartum day, 35, 
maternal urine samples obtained at the 
same time, and 38 maternal serum samples 
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Fig 2.--Peak serum bilirubin levels in € 
native Alaskan infants, plotted again: 
degree of inhibition of bilirubin giucuron 
transferase activity by their own mother. 
milk. Inhibitory activity of 20% or greater 


(P < .01). considered significant. 
Racial Origins and Their Relationship to Neonatal Bilirubin Concentrations and Feeding Practices 
Maximum 
Serum Age of 
Feeding No. of Bilirubin, Patients, 
Source Racial Group Practice Patients mg/dl Days . 

Davidson et al" White & black Not statec 106 6.7 ' 3-4 
Dahms et al^ ' White Bottle 86 5.9 2-3 
on White Breast 113 69 . 23 
Brown and Boon* White Mixed 36 4.4 2-3 
ES Indian - Breast 25 9.6 4 

Malay Breast 92 9.7 4 

Chinese Mixed 162 11.6 4 
» Yéung et ai? Chinese Not stated 45 12.5 4-5 
Yamauchi etal Japanese Breast 25 13.4 7 

unpublished data i 
Trygstad and l 
McCracken American Indian(Sioux) Not stated 31 11.7 4 
Saland et al American Indian(Navajo) Bottle 3 10.0 4 
'American Indian(Navajo) Breast 13 14.5 4 
j Black | l Bottle 35 5.8 2-3 
Present study Eskimo Bottle 26 8.4 3-4 
Breast 


obtained on the firs: postpartum day were 
frozen and stored in the dark for later 
analysis. The stored maternal and cord 
sera, breast milk, and maternal urine 
samples were transported frozen to New 
- York and assayed for the presence of inhib- 
itory activity of bilirubin glucuronyl trans- 
ferase (International Enzyme Gommission 
Code EC 2.4.1.17) as previously reported,’ 
utilizing the methods of Black and Billing’ 
and a modification of the methods of 
DeLeon and asscciates.’* This modification 
included the additicn of 2% digitonin in 
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0.154 M KCl added to an 8% rat liver 
homogenate in a 1:1 dilution just prior to 
the addition of 0.1 ml of uridine diphos- 
phate glucuronic acid (6.6 x 10-72). 


J. RESULTS 


Of the 95 infants, 77 were full- 
blooded or seven-eighths Yupik Eski- 
mo, 17 were haf or three-quarters 
Yupik Eskimo-white, and one was 
mixed Yupik Eskimo-Athabascan. 

The mean serum bilirubin con- 


33 11.5 5 


centrations of the infants for the firs 
five days of life are shown in Fig : 
Using Student's ¢ test, the difference 
between breast-fed and bottle-fe 
infants were significant (P < .01) o 
days 4 and 5. Both groups, howeve! 
had considerably higher bilirubin lev 
els than had been noted for whites an 
blaeks, but similar to those reporte 
previously for American Indian an 
Oriental populations. The Table.sur 
marizes comparative data from th 
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= 
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' hterature on racial origins, total 
serum bilirubin levels, and ‘geuing 


practices. 

The average birth weight for the 
study group was 3,458 gm. Bottle-fed 
infants lost an average of 89 gm, while 
breast-fed infants lost an average of 
177 gm, during the first five days of 
life. Among breast-fed infants, no 
significant correlation was observed 


. between weight: loss and. the peak 


bilirubin level. Moreover, there was no 


. significant correlation between birth 


weight and peak | bilirubin level. 
Thirty-three specimens of breast 


_milk were assayed for in vitro ability 
to inhibit hepatic bilirubin glueuronyl - 


transferase activity." The mean per- 


cent inhibition for all. Alàskan native. 


breast milk was 42%. The inhibitory 
activity of each sample is plotted 


. against the corresponding serum bili- 


rubin concentration in Fig 2. The 
presence of inhibitory activity of less 
than 20% is considered a nonspecific 
finding of the-assay method and is not 


| significant. This was noted in six milk 
: specimens, while 27 demonstrated the 
~ presence of significant inhibition. The 


ten infants whose mothers had breast 
milk inhibition exceeding 71% all had 


peak bilirubin levels over 9.4 mg/dl, 
-and seven had levels over 12.0 mg/dl. 
The other 28 milk specimens had inhi- 
 bition of less than 40976, and only six 
‘infants consuming this milk had bili- 


rubin levels over 12.0 mg/dl. Thus, 
high breast milk inhibitory capacities 


seemed to be associated with high 


peak serum bilirubin concentrations 
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in the newborns. 


Similar in vitro assays were oer 


formed to determine the presence of 
inhibitory activity on 49 cord sera, 35. 


maternal. urine specimens, and 38 


maternal sera from 50 of the mother _ 


and infant pairs. All but five of these 


sera (three) and maternal urine (two) 


were below the level.of inhibitory ' 
activity believed needed to produce - 


significant unconjugated hyperbiliru- 


: binemia, which suggests there was no 


placental transmission of a maternal 
inhibitor substance. None of: the 


-maternal serum specimens displayed 


TAA pItory activity. 
j | COMMENT - 


Sabanta differences 


rubin levels o¢cur among infants of 
Oriental and American native descent 


thar among white or black infants: In : 
the present study we have extended 


these observations to the Alaskan 
Eskimo infant. .AS. a group, the 
Eskimo infants. experienced bilirubin 
levels higher than have generally been 
found in whites ànd blacks. Addition- 


ally, among the Eskimos, serum bili- 


rubin levels on.days 4 and/5 were 


significantly high in breast-fed: in- 
fants compared to those who were 


bottle fed. Moreover, the breast-fed 
infants did not show an early plateau 
or decline in serum bilirubin level as 
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-exist 

amorig races regarding the incidence, 
Severity, and: course of hyperbilirubi- 
-‘nemia in the newborn. Higher bili- 


122 individual determinations for cord, - 


-— 


did the bottle-fed infants, or as do 


most white infants. Birth weight, 


early neonatal weight loss, and red. 
blood cell incompatibility were not 


important factors i in the study group. 
Breast milk specimens of the Eskimo 
mothers possessed impressive capaci- 
ties to inhibit bilirubin glucuronida- 
tion in vitro. While, no linear correla- 
tion was found between inhibition in 
the-mothers' milk and serum bilirubin 
level in the newborn, none of the 


‘infants consuming milk with high 


inhibitory. capacities had peak bili- 
rubin values less than 9.0 and most 


were between 12.0 and 17.0 mg/dl. 


The mechanism of “physiologic” 
jaundice in the newborn is not yet 
clearly understood. Delayed glucuron- 


‘idation, increased red blood cell vol- 
‘ume, the role of Y and Z proteins in 


the uptake and intracellular transport 
of bilirubin, as well as other factors in 
hepatocellular uptake and the entero- 
hepatic recirculation of bilirubin, all 
may play a role in some of the racial 
differences . that have ` been ` de- 
seribed.” 

It is likely that hyperbilirubinemia 
and its prolonged course among 
breast-fed Eskimo infants can be 
partly attributed to breast milk-trans- 
mitted inhibitor substances. Other 
genetic factors must also exist to 
account for the distinct racial differ- 
ences observed, among bottle-fed and 
breast-fed infants. Among those races 
with .a genetic proclivity to neonatal 
hyperbilirubinemia, breast-feeding 
practices probably play an important 
role i in potentiating the phenomenon. 
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Obesity in Urban Black Adolescents 
of High and Low Relative Weight 
at 1 Year of Age 


Francis E. Johnston, PhD, Robert W. Mack, MD 


® The prevalence of obesity was deter- 
mined in 798 3 to 15-year-old Philadelphia 
subjects who had either a high (+1 SD) or 
a low (—1 SD) ralative weight at 1 year of 
age. During the adolescent years, obesity 
was assessed by the triceps skin-fold 
thickness and by the relative weight, 
using national reference standards from 
the US Health Examination Survey. The 
prevalence of obesity for the high relative 
weight group at 1 year of age was three to 


. four times higher than in the low relative 


weight group at 1 year of age. Compared 
with all urban youth of this age range, 
regardless of their status at 1 year of age, 
it is estimated that the risk ratio asso- 
ciated with a high relative weight at 1 year 
of age is approximately 1.6. 

(Am J Dis Child 132:862-864, 1978) 


i recent years, the study of the 
etiology cf obesity has increasing- 
ly come to focus on the role of infant 
growth as an agent. Several studies 
have indicated the persistence of 
infant “obesity” into the ‘childhood 
years"' while the research into adi- 
pose cell hyperplasia and hypertro- 
phy** has provided a physiological 
basis for this persistence. 

However, despite the increasing, 
and frequently eontradictory, body of 
knowledge, there is little systematic 
information relating infant growth to 
obesity during the adolescent years. 
For this reason, we present the data in 


this article, taken from a prospective 


study of adolescents who at 1 year of 
age. were in tke highest or lowest 


percentiles of weight for length. The 


results will add to our knowledge of 
the relative risk of obesity bevond 


From the Departments of Anthropology (Dr 


) Johnston) and Reseerch Medicine (Dr Mack), 


University of Penrsy vania, Philadelphia. 

Reprint réquests to Department of Anthropo- 
logy, University of Fennsylvania, Philadelphia, 
PA 19104 (Dr Johnston). 


862 Am J Dis Crild—Vol 132, Sept 1978 


-— 


childhood associated with rapid 

weight gain during the first year of 

life. | . | 
MATERIALS AND METHODS 


The study population consisted of per- 
sons whose mothers participated in the 


Philadelphia component of the National ` 


Perinatal Collaborative Study; the study 


was restricted to black youths since they - 


make up the greatest proportion of the 
component. A total of 8,470 black infants 
were registered between 19€0 and 1965, of 
whom 6,600 were followed up at 4, 12, 48, 
and 2 months of age. From this follow-up 
group, the weight at 12 months of age was 


Statistically regressed on body length; 


those individuals at the two extremes of 
the distribution were selected for the 
study. The selection process moved from 
the extremes toward the center, care being 
given to having the limit remaining 


greater than and less than 1 SD and to 


maintaining an adequate number of sub- 


jects in each age group. A total of { 
persons were selected, of whom 798 (84 
were actually examined. The subjects wi 
between 9 and 15 years of age and all wi 
residents of Philadelphia. 

The study was designed to compare | 
obesity status of adolescents who, at 1 y« 
of age, had either a high (greater thar 
SD) or a low (less than 1 SD) relat: 
weight, ie, weight for length. These gror 
are referred to, as RW1+ and RW] 
respectively. In the absence of a mc 
direct measure of body fatness at 1 year 
age, we have determined the relations| 
between skin-fold thickness and relati 
weight of infants of a similar populati 
though the infants were measured in 19' 
In 100 black infants, at 9 to 24 months 
age, the correlation between relati 
weight and the sum of five skin fol 


(triceps, biceps, subscapular, abdomin 


and suprailiac) was +0.72, suggesting tI 
in our sample, relative weight is an acce] 
able measure of infant fatness. 


Table 1.—Prevalence of Obesity in Boys, as Judged by Triceps Skin Fold and 
Relative Weight, by Age, Sex, and Relative Weight at 1 Year of Age 


. No. o5 
Age JUNE EE DESEE MR SSS 
Group, yr RW1— , RW1+ RW1-- RW1+ 
Triceps Skin Fald l 
3 » -* 5731" 11720 16.3 55 
10 > 4/29 - 21/46 14 46 
11 9/34 13/31 27 42 
12 4/40 15/41 10 37 
13 3/31 11/32 10 i 34 
14 3/35 12/29 9 41 
15 - 0/3 0 17 
Total 28/203 84/205 : 14 42. 
Relative Weight 
9 1/31 7/20 3 35 
* 10 2/29 8/46 7 17 
11 3/34 9 23 
12 2/40 12/41 5 29 
13 3/31 10 25 
14 3/35 9/29 9 31 
15 0/3 2/6: 0 33 
Total 14/203 53/205 - 7 26 


*Number judged obese/number examined., 
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Table 2.—Prevalence of Obesity in Girls, as Judged by Triceps Skin Fold, 
and Relative Weight, by Age, Sex, and Relatve Weight at 1 Year of Age 


Age 
Group, yr 
Triceps Skin Fold 
9 


10 

11 

12 

13 

14 

15 
Total 

Relative Weight 

9 


10 
11 


P; 12 


13 
14 
15 


RW1-- 


4/22* 
2/34 
3/33 
4/34 
4/30 
5/39 
1/3 


23/195 


1/22 


3/34 > 


2/33 
4/34 


4/30 , 


4/39 
0/3 


RW1+ 


8/14 
18/37 
11/29 
,6/30 
9/44 
7/31 
3/10 
62/195 


9/14 
18/37 
13/29 

9/30 
17/44 

9/31 

2/10 


Total 18/195 


*Number judged obese/number examined. 


For adolescence we have defined obesity 
in two ways, using a separate analysis for 
each. First, we have categorized as obese 
any person whose triceps skin fold fell 
above the 90th percentile value for black 
youths of the same age and sex of the 
national probability sample examined by 
the US Health Examination Survey.'* 


These data are widely used as reference 


standards and have provided the first such 
national standards for height and 
weight.” 

Second, we have categorized as obese 
any person whose relative weight was 120% 
or greater. Using the Health Examination 
Survey data,'^'" the predicted weight for 
each subject was caleulated from the 
regression of the median weight for 


height, by age and sex, for the Health: 


Examination Survey subjects. The relative 
weight of that person was then calculated 
as: predieted weight/actual weight x 100. 


RESULTS 


Tables 1 and 2 give the number of 
youths of each sex and relative weight 
in each age group..Adequate numbers 
of subjects were available for analysis 
in every group except for those 15 
years old, where there were only 22 


` persons in ail. 


Tables 1 and Z also give the number 
and percentage of subjects of each 
sex, age, and RW1 group judged to be 
obese by the thickness of the triceps 
skin fold and by the relative weight. 
Clearly the percentage of obesity is 
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consistently higher among RW1+ 
youth. For all age groups combined, 
41% of RW1+ boys and 32% of RW1+ 
girls were obese according.to triceps 
skin-fold thickness. For RW1— sub- 
jects, the corresponding percentages 
were 14% and 12%, respectively. In 
other words, the ratio of obesity in 
RW1+ adolescents to that in RW1— 
adolescents is almost 3:1, regardless of 
gender. 

When the relative weight is used as 
the measure of obesity, the prevalence 
tends to be somewhat less than when 
the triceps skin fold is used as the 
measure of obesity. However, the 
patterns remain and in fact, the 
difference between RW1+ and 
RWI- subjects is accentuated. The 
ratio of obesity percentage in RW1+ 
to RW1- youths is approximately 4:1 
in both boys and girls. 


COMMENT 


Previous research into the role of 
infant growth in later obesity sug- 
gests that the two are related. 
Forbes"? was among the. first to iden- 
tiy a subgroup of obese adolescents 


who had been overweight since infan- 


cy and who displayed increased lean 
body mass and advanced bone age. He 
suggested that the prognosis for last- 
ing weight reduction among such 
persons. was poorer than among those 


whose obesity was not associated with 
other growth variables. 

Short-term studies have shown that 
overweight infants tend. to remain 
overweight in childhood. Sveger et al? 


` found that 50% of 213 infants classed 


as obese were still obese between 1 
and 2% years. Huenemann' also found 
rapid weight gain between birth and 6 
months of age to be associated with 
childhood obesity, while Mack and 
Ipsen*, analyzing data from the 
National Collaborative Study, found a 
persistence of a high relative weight 
at 1 year of age among those 4 years 
old. 

For middle and late childhood, the 
picture is less clear. Fisch et al" 
analyzed the relative birth weights of 
Minnesota infants of the Collabora- 
tive. Survey and found a movement 
toward a normal weight by 7 years of 
age among those who had higher birth 
weights. However, these authors stud- 
ied birth weight and not growth 


' during infancy. In addition, they used, 


as a measure of relative weight, the . 
weight divided by the height. This 
index has been shown to be unsatis- 
factory as a measure of adiposity and 


the use of some power value of height 


is indicated ^, 

In a more recent study, Mellbin and 
Vuile* have reported on the role of 
infant weight gain as a factor in 
obesity at 7 and at 10 years of age. 


Infants who had a rapid weight gain 


were, at 7 years of age, nine times 
more likely to be obese if boys, and 1.7 - 


. times if girls. At 10 years of age, the 


ratios were 8.8 and 1.6, respectively. 
The authors concluded that obesity 
cannot be considered to be a "contin- 
uous process which . . . starts in infan- 


» 


cy. 

Studies of the relationship between 
infant weight gain and adult obesity — 
are relatively few. While several stud- 
ies have related childhood weight 
status to adulthood, no subjects have 
been followed serially from infancy to 
adulthood. Recently, Charney et al'® 
determined the obesity status of 366 
adults who had been born between 
1945 and 1955, and who had measures 
of their length and weight at 6 weeks, 
and at 3 and 6 months of age. Using 
relative weight as the criterion, they 
found that overweight infants were 
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2.6 times more likely to be overweight 
adults than lightweight or normal- 
weight infancs.' Furthérmore, their 
data reveal that an overweight infant 
was 2.2 times more likely to bean 
obese adult. 

Our data demonstrate that the risk 


of obesity in adolescents who at 1 year 
of age were, at the extreme of the 
- upper end of ‘the distribution of 


weight for length is greater than the 
risk in those, who at 1 year of age, 
were at the lower end of the distribu- 
tion. Depending on the sex of the 


; person, and whether. obesity was 
' assessed by triceps skin-fold thickness 
` or by the relative weight, the risk 

ratio lies between 2.5 and 4.0 ' 
since our study was . 


However, | 3 
designed to compare ‘adolescents who 


_. were drawn ‘from the extremes of 


those of the 1-yzar of age distribution 


. of relative weights, the contrasts are . 
‘higher than if we had used the entire 
distribution. W2 may obtain an esti- - 
. mate of the prevalence of obesity in- 
.. urban youth of a similar socioeconom- 


ie environment and ethnic makeup, 


regardless of their relative weight at 1 
“year of age, from the data of Stunkard : 
et al." Using the triceps skin'fold as a. 
criterion, they found an incidence of - 


. 25.4% in boys and 21995 in girls.. 
. (These figures are not remarkably 


different from thé averages. of the’ 
RWi- and RWI1- youth of our — 


‘sample; 27.5%.in boys and 21.8% in 
. girls). The ratio of the. obesity 
` percentage in PW1+ youth of our 


simple to that found by Stunkard et . 
al, with no.consideration of the 1-yéar ` 
- weight, is 1.6 in boys.and 1.5.in girls. 


These values are similar to those. 
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` reported previously from the study of 
Mellbin and: Vuille* but slightly. less : 


than the values reported, for adults, 
| by Charney et. al. The ratios of Char- 
“ney et al may be slightly greater than 
ours because . they compared tlie 
percentage in adults, who as infants 
had been overweight, to adults, who as 
"infants had been either lightweight c or 


“normal weight. We have compared the 


percentage in adolescents, who at 1 
"year of age, had been overweight, 
| with adolescents whose weight was 


"not considered at 1 year of age. 


The aforementioned ratios are ele- 


‘vated and suggest an increased risk of 


adolescent obesity associated with a 
. high relative weight at l year of age. 
However, the risk is not as: high as 
might have been predicted. from the 
research of earlier investigators. The 


etiology of obesity is complex and, 


while infant growth is one of the 
substantial factors, it is not the only, 


and perhaps not the most important 


one. Many adolescents do not become 
obese until the years following infan- 


cy. Causative factors associated with’ 
_ the childhood: years deserve attention 


‘since such, factors may, in fact, be 
responsible for the high prevalence of 


‘obesity. noted ` among adolescents and. 
. adults. . | 


*. 
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. Mortality and Morbidity Associated With 


Pressure- and Volume-Limited 


Infant Ventilators 


Stephen J. Boros, MD, Anna A. Orgill, MB, ChB 


ə The effect of pressure-limited (PL) 
and volume-limited (VL) ventilation on 
mortality and morbidity in infants with 
` severe hyaline membrane disease (HMD) 
was examined in a prospective controlled 
study. Criteria for mechanical ventilation 
were Pao, value of 50 mm Hg or less or a 
Paco, value of 70 mm Hg or greater, while 
the infant was receiving nasal continuous 
positive airway pressure (CPAP) at oxy- 
gen concentrations (FIO.) of 0.8 or greater 
and CPAP of 8 cm H.O or greater; HMD 
associated with severe perinatal asphyxia 
requiring mechanical ventilation in the 
delivery room. 

Consecutive patients were alternately 
assigned to receive either PL or VL venti- 
lation. Twenty infants were ventilated with 
PL machines using low peak inspiratory 
pressures (mean maximum inspiratory 
pressure of 28 cm H.O) and prolonged 
inspiratory times. Twenty other infants 
were ventilated with VL machines, using 
essentially unlimited peak  inspiratory 
pressures (mean maximum inspiratory 
pressure of 62 cm H.O) and prolonged 
expiratory times. 

There were no significant differences in 
survival, incidence of pneumothorax or 
pulmonary interstitial emphysema, or 
noteworthy bronchopulmonary dysplasia. 

(Am J Dis Child 132:865-869, 1978) 
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he relative merits and shortcom- 

ings of pressure-limited (PL) and 
volume-limited (VL) ventilation in 
infants have been, and continue to be, 
controversial topies. The simplieity of 
the PL ventilator, its compact size, 
anc its ability to compensate for air 
leaks within the system are given 
attributes. The VL ventilator's versa- 
tility, variable inspiratory flow rate, 
and ability to compensate for ongoing 
chenges in lung compliance are known 
advantages. When used strictly as a 
constant tidal volume machine, the 
VL ventilator is essentially pressure- 
unlimited. 

Recent clinical investigations impli- 
cating excessive alrway pressure as an 
important factor in the development 
of bronchopulmonary dysplasia (BPD) 
have raised serious questions about 
the advisability of using VL ventila- 
tors.? In an attempt to resolve some 
of these questions, a controlled venti- 
lazor trial was carried out. Neonates 
with severe hyaline membrane dis- 
ease (HMD) who required mechanical 
ventilation were alternately assigned 
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sota, Minneapolis. 
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to either PL or VL machines. The 
following describes the results. 


PATIENTS AND METHODS 
Patients 


From Jan 1 through July 1, 1976, a total 
of 40 infants with severe HMD received 
endotracheal intubation and mechanical 
ventilation. Consecutive patients were 
alternately assigned to either PL ventila- 
tors or VL ventilators. All were patients in 
the newborn intensive care unit of St Paul 
Children’s Hospital, referred from hospi- 
tals within a 240-km radius of the city. 
None were born in our hospital. 

Hyaline membrane disease was diag- 
nosed by clinieal signs of tachypnea, 
retractions, grunting, cyanosis corrected 
by oxygen administration, roentgeno- 
graphic signs on air bronchograms, anc 
diffuse retieulogranular pattern in the 
pulmonary parenehyma. Criteria for me- 
chanical ventilation were the inability to 
maintain a Pao, of more than 50 mm Hg 
while being treated with continuous posi- 
tive airway pressure (CPAP) with inspired 
oxygen concentrations (FIO,) of greater 
than 0.8 and CPAP of 8 em H,O or more, or 
a Paco, of 70 mm Hg or more; or HMD | 
associated with perinatal asphyxia requir- 
ing intubation and mechanical ventilation 
in the delivery room. Infants requiring 
mechanical ventilation for periodic apnea 
of prematurity were not included. All 
patients were intubated orally with endo- 
tracheal tubes (2.5 mm to 3.5 mm in diame- 
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ter) and were paralyzed with intravenous - 


paneuronium bromide, 0.1 mg/kg. Paraly- 
sis was maintained until signs of notewor- 
thy clinieal improvement were observed. . 


Health Care Maintenance 


All patients were cared for in incubators 
in a neutral thermal environment. Heart 
and respiratary rate, skin temperature, 
and blood pressure were monitored hourly. 
Hypotension (slood pressure of less than 30 
mm .Hg) was treated by infusions of 
-human plasma protein fraction (Plasma- 
nate) or blocd. Samples for blood gas 


umbilical artery catheters or peripheral 


< arterial punctures at least every six hours. 


Sodium bicarbonate was given for correc- 
tion of metabolic acidosis. Blood was 
administered i? the hematocrit reading fell 
below 35% or the cumulative amount of 
blood withdrawn for diagnostic studies 
exceeded 10% cf the infant's-blood volume. 
Fluids were administered intravenously at 
à rate of 50 to 60 ml/kg/24 hr. during the 
first day, and the rate was advanced to 70 


to 80 ml/kg/24 hr by day 5. The fluids used 


on days 1 and 2 were 10% dextrose in 
water. Electrolyte-containing solutions 
were given on day three. Fluids were 


' administered through umbilical artery 
«catheters positioned at the aortic bifurea- . 


tion, umbilical vein catheters positioned in 
the inferior vena zava above the level of 
the diaphragm, cr by peripheral vein. 
Feedings by nasogastrie tube were started 
six to 12 hours fcllowing admission and 
advanced toward che goal of 120 to 140 
calories/kg/24 hr ky five to ten days. 


. PL Ventilator Protocol 


A total of 20 infants received PL ventila- 
tion, following protocols in the litérature.*-¢ 


These ventilators were pneumatically oper- 


ated, electronically time-cycléd, constant- 
flow generators. Ventilators were adjusted 
to provide FIO, of 3.95 to 1.0, a maximum 


measurements were obtained from either: 


/ 


inspiratory pressure (Pmax) of 25 em H0, 
a rate of 30 breaths per minute, a positive 


end-expiratory. pressure (PEEP) of 5 cm 


HO, inspiratory-expiratory ratio (LE) of 
1:1, and an inspiratory flow rate of 7 to 8 
liters/min. The maximum inspiratory time 
limit was set at 5 seconds. If, after a period 
of ‘stabilization, the Paco, 


was incredsed to a maximum of 40 breaths 


per min. If, at the initial settings, the Pao, 


value was less than 50 mm Hg or attempts 
to decrease the FIO, to less than 0.8 were 


‘unsuccessful, the I:E ratio was increased to 
2:1. If oxygenation was still inadequate at 


an-LE ratio of 21, the LE ratio was 


. Increased to 3:1.. If hypoxia persisted, 


despite an EE ratio of 3:1, Pmax was 


' . increased to 28 to 30 em H,O and the PEEP 


increased to a maximum of 8 em H,O. 


Once improvement was observed, Pmax . 


was reduced in a stepwise fashion.to 25 em 
H,O and PEEP lcwered to 5 em H.O. Then 
FIO, was decreased to less than 0.8 and the 
LE ratio gradually decreased to 1:1. Once 
the FIO, was decreased to 0.6 or less and 
PEEP levels decreased.to 5 em H,O; the 
ventilators, maximum inspiratory time 
was set at 1 second, neuromuscular block- 
ade was discontirued, and the ventilation 
rate decreased to 0 (CPAP). The CPAP was 
then decreased in a stepwise fashion to a 


pressure of 2 to 8 em H,O. Most patients’ 


were then extubazed. 


VL Ventilator Protocol 


A.total of 20 infants received VL venti- 
lation. These fixed tidal volume machines 


supply and meter inspiratory gas via a - 


motor-driven piston and a series of elec- 
tronically actuated clutches that control 
the piston motion. Ventilator system com- 


pliance was calculated daily and varied: 


from 0.28 to 0.43 ml/em H,O, depending on 
tubing length. Ventilators were set at FIO, 
of 0.95 to 1.0; effective tidal volumes 
(machine tidal volume minus volume lost 


` Table 1.—Comparison of Two Infant, Groups* 


Infants Receiving PLV, Mean + SEM 


: Total 
1,881 + 108 
33.0-+ 0.6 


Weight, g 

: Gestational age, wx 
Apgar scoret 
Age at admission, ar 
Age at.intubatlon, hr 
Pmax, cm H,O 
Max PEEP, cm H,C 
Max LE ratio 


16.5 + 4.0 
28.2 + 0.7t 


. 33.9 + 0.5 


- Nonsurvivors 
1,515 + 196 
30.8 + 1.2 


Survivors 
2,038 + 108 


18.7 + 5.2 
27.0 + 0.7 





value was: 
greater than 65 mm Hg, the ventilator rate ` 


Total 
2,185 + 133 - 
34.0 + 0.8 


23.6 + 5.4 


within the ventilator), 7 to 10 ml/kg;respi- 


ration rate, 25 breaths per minute, PEEP,5 


‘em H,O; and an inspiratory flow rate that 
‘would provide an I:E ratio of 1:3 to 1:4: This 
LE ratio range was selected based‘on the 
VL ventilator recommendations of Owen- 


Thomas et al The ventilator ceiling pres- 
sure was set at 100 em H,O. If, after a 
period of stabilization, the Paco, value was 
greater than 65 mm Hg, the ventilator rate. 
was increased to a maximum of 40 breaths 


per minute. If, at these settings, the Pao, - 


valie remained less than 50 mm Hg, the. 
PEEP was increased in 1 cm H,O incre- 


signs of recovery appeared, as witnessed 
by improvement in arterial blood gas val- 
ues or consistent decreases in Pmax, FIO, 
and PEEP were reduced in a stepwise 


‘ments to a maximum of 10 em H,O. Once : 


fashion to an FIO, value less than 0.6 and . 


PEEP of 5 em H.O. 


Once this level was reached, the ventila- - 


tor ceiling pressure was set 10 em H,O. 


above the current Pmax. Neuromuscular — 


blockade was discontinued and the ventila- 


tor was adjusted to provide continuous gas 


flow throughout the respiratory cycle. The 
ventilator rate was then gradually de- 
creased to 0 CPAP.. The CPAP was 
decreased in a stepwise fashion until pres- 
sures of 2 to 3 cm H,O were reached. Most 
patients were extubated at this time. 


Complications 
The diagnosis of BPD was based on the 


roentgenographic criteria of Northway et 
al; Northway and Rosan,” and Rhodes and 


colleagues"; or autopsy evidence of inter- - 
stitial fibrosis; or obliterative bronchiolitis | 


and emphysema. This classification iden- 
tifies four ‘stages of the disease. Only 
stages III and IV were considered chronic 
postventilator lung. disease. Since only 


stage IV appears to have long-term clinical ` 


. importance, it was considered separately. 


Noteworthy barotrauma was defined as ' 


roentgenographie or dutopsy evidence of 


Infants Receiving VLV, Mean + SEM 


Nonsurvivors 
1,839 + 214 
31.624 10 - 


Survivors 
2,416 + 138 
35.6 + 1.0 
5.5 + 0.7 
10.0 + 2.9 
34.9 + 7.0 


53.9 + 4.4 74.4. + 8.7 


*PLV indicates pressure-limited ventilation; VLV, volume-limited ventilation; Pmax, maximum inspiratory pressure; Max PEEP, maximum positive end- 
expiratory pressure; Max LE maximum TRER ARONEN ratio. 


TAfter 1 minute. 
iP < .001. 
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pulmonary interstitial emphysema, pneu- 
momediastinum, pneumothorax, or 
pneumopericardium. Since pulmonary in- 
terstitial emphysema has been recently 


` incriminated as a harbinger of BPD, it was 


considered.separately." Patent ductus ar- 
teriosus (PDA) was diagnosed by the 


presence of a continuous or systolic 


murmur, and confirmed by aortography. 
The condition was considered clinically 
important if patients were ventilator- 
dependent after 96 hours of mechanical 
ventilation or showed overt signs of 
congestive heart failure. Noteworthy PDA 
was first treated with diuretics, fluid 
restriction, and digitalis. If patients were 


still ventilator-dependent after 36 hours of 


medical management, the ductus was 
ligated. 

Statistical analysis was carried. oùt using 
a standard statistical package using cross- 
tabulation tables for categorical data and a 
two-tailed Student £ test for paired data. 


RESULTS 


Table 1 compares the litical data of 
the two patient groups. Although the 
infants receiving VL ventilation were 
heavier (2,185 g vs 1,881 g) and more 
mature (34 weeks vs 38 weeks) than 
those receiving PL ventilation, the 
differences were not significant 
(weight, P —:083; gestational age, 
P = 331) There were no significant 
differences in Apgar score deter- 


mined at 1 minute (P — .279), in age . 


at admission (P = .612), nor in age at 
the time of endotracheal. intubation 
(P = .802). | 

Mean Pmax generated by the two 
ventilator systems differed signifi- 
cantly (PL, 28 em H.0; VL, 62 em H,O; 
P«.001) as did mean maximum 
PEEP (PL, 5.4 em H,O; VL; &1 em 
H,O; P < .001). In both groups, survi- 
vors were treated with lower pres- 
sures than nonsurvivors. Mean maxi- 
mum I:E ratios also differed between 
the two ventilator groups (PL, 1.8:1; 
VL, 1:3). 

Table 2 compares the mortality and 
the incidence of BPD, pneumotho- 
raxes, pulmonary interstitial emphy- 
sema, and clinieally noticeable PDA 
for the two groups. There were no 
significant differences in overall sur- 
vival or in the: survival of infants 
weighing more than 1,000 g or more 
than 1,500 g. The incidence of BPD 
(stages III or IV) was similar.in 





infants receiving PLV — 


Totai No. 3 
- . Ko. of survivors 3 
No. with pneumothorax 1 
No. with PIE . ae 
No. with PDA 0. ° 
No. with BPD 
' Total . -' 0. 
Stage Ill 0 
Stage IV 0 
Infants receiving VLV 
' Total No. : 5 
No. of survivors : 4 
No. with penumothorax —— 2 © 
No. with PIE “=N 
No. with PDA 0 
No. with BPD - 
Total ' 1 
Stage Ill 1 
Stage IV i 0 


inam Birth Weight, g 


22,500  2,001-2,500 


Sh 
0. 





Total, 


' 1,501-2,000 — 1,500 No. (%) 
' B 5 20(100) 
77 1 14 (70) 

2 2 8 (40) 
2 2 8 (40) 
2 0 2 (10) 
3 3 6 (30) 
2 3 5 (25) 
1 0 16) 
4 ` 2 20 (100) - 
i 2 0 12 (60) 
3. 1 9 (45) 
2 0 9 (40) 
1 0 2 (10) 
3 0 7 (85) 
1 0 5 (25) 
2 0 2 (10) 


*PLV indicates ' pressure- -limited ventilation; VLV, volume-limited ventilation; PIE, pulmonary 
‘interstitial RP PDA, patent ductus arteriosus; BPD, bronchopulmonary dysplasia. 


Table 3: 


—Duration of Therapy in Survivors” 


No. of 





Infants 


infants receiving PLV 
Duration of ventilation, hr 


.Duration of intubation, hr 
Exposure to FIO, > 0.6, hr . 

" Exposure to FIO, > 0.4, hr . - 
‘Exposure to Pmax > 30 cm H:O, hr .. 
Exposure to PEEP > 5 cm H, 20, hr 


_ Infants receiving VLV 
Duration of ventilation, hr. 


‘Duration of intubation, hr 

Exposure to FIO, > 0.6, hr 
Exposure to FIO, > 0.4, hr. >, 
Exposure to Pmax > 30 cm H,O, hr 
Exposure to PEEP > 5 cm H,O, hr 


Ya 


14. 106.7 + 26.0 19-398 
ECL 129.5 + 24.0 50-402 
2. 27.0 + 5,8 (1-72) 
14 85.4 + 32.6 19-497 
14° 0 0-0" 
14 e 4.1 x 2.7 0-32 
12 ' — 13238 + 36.6 38-504 
12 - 174.1 + 38.7 50-504 
" 45.0 + 12.0 "4-132 ^ 
76.9 + 14.5 14-156- 
77.3 + 17.8 7-137 
60.7 + 12.5 4-114 


'*PLV indicates pressure-limited. ventilation; VLV, volume-limited ventilation; FIO,, inspiratory 
oxygen concentration; Pmax, maximum inspiratory pressure; PEEP, positive end- -expiratory pres- 


sue; c € 


able PDA was also similar. The two 
patients with PDA in the VL. ventila- 
tor group required surgery; the two 
infants with PDA in the PL ventilator 


group did not. The incidence of both - 


pneumothorax and pulmonary inter- 


stitial emphysema was lower in the’ 


group receiving PL ventilation; how- 
ever, the differences were not signifi- 
cant. In two infants from: the VL 


.ventilatof group and one from the PL 


group, pneumopericardium developed. 
One complication observed. and not 


both groups. The incidence of NE MEUSE is the effect of 


fs 
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graphic improvement followed. 


r 


prolonged inspiratory time on the 
development of pulmonary interstitial 
emphysema. In two infants receiving 


PL ventilation, mild pulmonary inter- 


stitial emphysema developed. ‘As the 
increased, there was a 
progressive deterioration of arterial ` 
blood gas values and a worsening of 
the ` roentgenographie picture ‘of 
pulmonary interstitial emphysema. ` 
When LE ratios were decreased, 

allowing: more time for the escape of 
trapped gas, clinical and roentgeno- 












Birth 
Weight, 


Gesta- 


tional Apgar 


Age on 
Admission, 


Patient g Age, wk Scoret hr 
Infants receiving PLV 
1 2,300 35 . 8 3 
2 1,890 33 T 5 
3 1,391 32 7 12 
4 1,270 30 5 0.5 
5 1,160 28 7 2 
6 1,079 28 4 0.5 
Infants receiving /LV 
1 2,542 35 6 1 
2 2,280 33 3 
3 2,250 33 8 0.5 
4 2,225 33 7 4 
5 1,647 32 1 1 
6 1,590 31 1 2 
(7 1,500 30 1 3 
8 681 26 5 2 


Table 4.—Clinica Data on Nonsurvivors* 


Age at 


Intubation, Pmax, PEEP, LEE 


hr ‘cm H,O cm H,O Ratio 
6 35 8 3:1 
5 35 7 3:1 
20 35 5 4:1 
35 25 5 1:1 
3 25 5 3:1 
0.1 25 5 1.5:1 
5 100 10 1:3 
0.1 68 8 4:3 
8 78 8 1:3 
30 100 6 1:3 
0.1 100 . 10 1:1 
6 46 10 « 13 
3 65 10 1:3 
0.1 ` 38 6 1:4 


Maximum Maximum 


Pneumo- 


thorax BPD 


Pathological Diagnosis 


Died at 28 hr HMD 
streptococcal sepsis, 
IVH, DIC, pulmonary 
hemorrhage 


Died at 130 hr of HMD, 
DIC, IVH, BPD, PDA 


Died at 23 hr HMD, 
pulmonary 
hemorrhage, tentorial 
tear, IVH, adrenal 
hemorrhage, 
subcapsular 
hematoma of liver 


Died at 10 days BPD, 
IVH 


Died at 71 hr HMD, 
pulmonary 
hemorrhage, IVH 


Died at 13 days HMD, 
IVH, Candida sepsis, 
BPD 


Died at 17 hr HMD, - 
pulmonary 
hemorrhage, IVH 


Died at 7 days PDA 
postligation, HMD, 
hemorrhagic shock, 
myocardial infarction 


Died at 8 days HMD, 
pneumopericardium, 
hemopericardium, ` 
pulmonary 
hemorrhage, BPD 


Died at 5 days HMD, 
sepsis, DIC 

Died at 36 days severe 
BPD, cystic fibrosis 
of the pancreas, IVH, 
PDA, postligation 

Died at 81 hr HMD, 
streptococcal sepsis, 
DIC, IVH, BPD 

Died at 28 hr HMD, 
pulmonary 
hemorrhage, DIC, 
tentorial tear, IVH 

Died at 40 hr HMD, . 
DIC, IVH 


+E = 


\ 


+f + 


t. — 


*PLV indicates pressure-limited ventilation; VLV, volume-limited ventilation; Pmax, maximum inspiratory pressure; PEEP, positive end-expiratory 
pressure; lE, inspiratory-expiratory ratio; BPD, bronchopulmonary dysrlasia, HMD, hyaline membrane disease; IVH, intraventricular hemorrhage; DIC, 


disseminated intravascular coagulation; PDA, patent ductus arteriosus; plus sign, present; minus sign, absent. 


TAt one minute. 
iPneumopericardium. 


Table 3 summarizes the data 
regarding duration of therapy. The 
` VL ventilator group required mechan- 
ieal ventilation approximately 25 
hours longer thaa those receiving PL 
ventilation. Corsequently, endotra- 
cheal tubes remzined in place longer. 
Infants receiving VL ventilation were 
weaned to a FIG, value less than 0.6 
more slowly. However, duration of 
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exposure to FIO, value less than 0.4 
was essentially the same. There were 
important differences between the 
two groups in time exposed to a Pmax 
value of greater than 30 em H.O. The 
mean exposure time in the VL ventila- 
tor group was 77 hours, while that for 
the PL ventilator group was essential- 
ly 0. 

Table 4 summarizes the clinieal data 


r 


of the nonsurvivors. The incidence of 
pneumothorax and BPD were essen- 
tially the same in both groups. 


COMMENT 


Most clinical investigations of neo- 
natal mechanical ventilation have 
involved PL ventilators. These PL 
ventilators deliver a volume of gas by 
generating a constant predetermined | 


Infant Ventilators—Boros & Orgill 





- 


pressure. The tidal volume delivered is 
_a product of, the time over which the 


pressure is applied and the mechanical - 
properties of the system into which. 


the . pressure is ‘directed (a low- 
compliance lung accepting less volume 
per unit pressure than a normal 


-lung)." Constant pressure ventilators. 


are able to compensate for. moderate 
.air leaks within the ventilator system, 


. but are unable to maintain constant. 


tidal volumes in the face of changing 
resistances and compliances. _ 
Volume-limited ventilators allow 
the maintenance of a constant tidal 
volume via a piston or bellows, and 
continue to do so in the face of 
changes in lung -compliance or in 
airway resistance. Although these 


machines all have safety valves set. at 


ceiling pressures' when used as strict 
constant tidal volume machines, they 
are essentially pressure-unlimited. 
These VL ventilators are unable to 
compensate for air leaks, and arbi- 


trary adjustments in machine tidal 


volumes must be made to compensate 
for leaks. 
incriminating éxcessive airway pres- 
sures as critical factors in the develop- 


ment of BPD have raised considerable. | 


concern regarding the use of these 
pressure-unlimited' machines. ` Rey- 
nolds and Taghizadeh,’? in a retro- 
spective examination of. 


.the introduction of a regimen using 
low Pmax (less than 35 em H,O) and 


high I:E ratios (greater. than 1:1), 


there was an overall inerease in sur- 
‘vival and-a substantial reduction in 
the postmortem incidence of BPD. 
Based: on these data, the authors 
concluded that the mechanical trauma 
caused by elevated airway pressures 


was the key factor in the pathogenesis | 


of neonatal BPD. Mannino et al" 
observed a noteworthy reduction in 
the incidence of pneumothorax follow- 


ing the institution of a somewhat. 


similar PL ventilator protocol. | 
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Recent clinical studies- 


infants © 
. weighing more than 1,000 g receiving. 
. PL ventilation, observed that, after 


The results of this prospective trial 
.using the PL ventilator protocol of 
Reynolds et al** and: an alternate 
protocol in which: Pmax was essential- 


| ly unlimited ‘failed to confirm these 


impressions. We .did not see army 


noticeable. differences in survival or in ` 


the ineidences of BPD, pulmonary 
interstitial emphysema, or pneumo- 
thorax. The incidence of clinically 
severe PDA was also similar. 


The relatively high incidence of" 


barotrauma observed in both groups is 


noteworthy, especially since this oc- 
curred while the infants were para- 
lyzed. These observations raise ques- 


tions regarding the clinical value of. 


paralysis. Does paralysis really pro- 
tect mechanically ventilated patients 
from barotrauma, or, by abolishing all 
voluntary muscular activity, does it 
allow more pressure to be transmitted 


^to the lung, predisposing patients to 


barotrauma? 
There was a general clinieal i impres- 


. Sion that once the acute stage. of 


lung compliance had 
infants were more easily 


worsening 
passed, 


. weaned from PL ventilation. This is. 


also suggested by our data i 
duration of therapy. 


Although we failed to prove any. 


significant advantage of one ventila- 
tor system over. another, any conclu- 
sions drawn from this report must be 
tentative. Although this study was 
prospective and controlled, certain 
variables. in the patient population 
could not be controlled. There was an 


tionate number of these infants in the 
PL ventilator group. Had larger num- 


- bers of infants in this weight category 


unequal distribution of very low birth 
weight infants, placing a dispropor- 


been studied, some differences might: 


have been observed. Given these limi- 
tations, the data presented in this 
report raises certain questions regard- 
ing the role of airway pressures in the 
genesis of BPD. Elevated peak inspi- 
ratory pressures may well play an 


important role in the development of 


$ 


f 


BPD. 
‘However, this has yet-to be shown 
in any prospective clinical '.study. 


. Before it can be said that one factor is 
more important than any other, more . 


thoroughly controlled clinical trials 


examining several ventilator vari- 
-. ables must be undertaken. 


., John W, Reynolds, MD, reviewed the manu- 
‘script; John Connett, PhD, , performed the statis- 


tical analysis. 
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Consumptive Coagulopathy 


A Complicazion of Therapy 
of Solid Tumors in Childhood 


Richard H. Sills, D; James A. Stockman IIT, MD; 


Merrill L. Miller, MD; Marie J. Stuart, MD 


e The association of consumptive co- 
agulopathy and malignancy is thought to 
be rare in pediat-ics. In one patient with 
Ewing's sarcoma and in two with rhabdo- 
myosarcoma corsumptive coagulopathy 
developed in the presence of either 
diffuse metastatic disease or an extensive 
primary tumor. The coagulopathy was a 
major clinical problem, developing within 
five days of the onset of chemotherapy. 
Resolution coincided with the clinical 
response of the tumor. 

(Am J Dis Chilc 132:870-872, 1978) 


C s coagulopathy has fre- 
quently been reported in adults 
as a complicetion of malignancy.'? In 
pediatrics, however, this association 
has been infrequently noted.*" Three | 
children with malignant solid tumors 
in whom consumptive coagulopathy 
developed soon after the initiation of 
chemotherapy are reported in this 
article. One of these patients had an 
extensive eoagulation evaluation and 
is described in detail. The significance 
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of these findings in the care of chil- 
dren with malignant neoplasms is 
discussed. 


METHODS 


Coagulation stidies were performed in 
three patients with solid tumors in whom 
the disease was eomplieated by consump- 
tive eoagulopatky. Routine studies in- 
cluded complete blood cell counts and 
venous platelet counts performed by a 
semiautomated technique. All the blood 
samples for coagulation studies were 
drawn by a doub e syringe technique, and 
transferred to tubes on ice with 0.1 M 
buffered citrate as the antieoagulant (1:9 
dilution of anticoagulant-blood). The pro- 
thrombin time (PT), activated partial 
thromboplastin time (PTT), and thrombin 
time (TT) were performed by standard 
methods.'" Fibrirogen concentration was 
assayed using an optical density method;'" 
and fibrin-fitrinogen degradation 
products (FDP) by a modification of the 
Mersky tanned RBC agglutination tech- 
nique. The serums for the assay of FDP 
were treated with thrombin and aminoca- 
proie acid to prevent in vitre fibrinolysis. 
Factors II, V, VII, and VIII were deter- 
mined by one-staze assays." 


REPORT OF CASES 

Case 1.—À 14-year-old girl had embryo- 
nal rhabdomyosareoma in the gluteal 
region. Hemoglobin value, WBC count, 
platelet count, and peripheral blood smear 
were normal. Init al treatment consisted of 
radiation therapy during which metastatic 
disease developed in the bone marrow. 


Evaluation at this time disclosed pancyto- 
penia (WBCs, 1,400/eu mm; hemoglobin 
value, 8.8 gm/dl; platelets, 14,000/cu mm), 
uric acid level, 11.2 mg/dl (normal, 2.0 to 
6.4); lactate dehydrogenase (LDH) level, 
4,260 IU (normal, 71 to 207); PT, PTT, and 
TT, within normal limits. Therapy with 
dactinomyein (500 ug daily for five days) 
and vincristine sulfate (2 mg/sq m on days 
1 and 5) was begun. On the fifth day of 
therapy, massive, widespread areas of 
purpura developed. Evidence for consump- 
tive coagulopathy consisted of abnormal 
PT (26.0 seconds; control, 12.9 seconds), 
PTT (182 seconds; control, 35.2 seconds), 
TT (greater than two minutes; control, 22 
seconds), hypofibrinogenemia (40 mg/dl), 
and considerably elevated FDP (828 ug/ 
ml). The platelet count was 3,000/cu mm. 
The peripheral smear showed’ marked 
microangiopathic changes. Euglobulin clot 
lysis was normal. 

The marked coagulation abnormalities 
did not improve following the administra- 
tion of 5 mg of vitamin K given intrave- 
nously. The patient received a platelet 
transfusion caleulated to produce an. 
increase of approximately 100,000/cu mm. 
There was no rise in the platelet count six 
hours later, suggesting the presence of a 
destructive, thrombolytic state. 

Six days later, clinieal improvement and 
correction of the coagulation abnormalities 
were noted, coinciding with complete 
remission of the tumor. 

The tumor recurred five months later 
without repetition of the bleeding manifes- 
tations. The patient died nine months after 
diagnosis. l 
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Coagulation Studies of Case 3 


; f ' Day of Therapy 
—M——M MM MM MÀ M — Y 
Normai 


9.9/10.6 14.9/9.8 


1 2 4 '5 21 


11.3/9.4 : 11.4/9.6 9.4/9.6 





Partial thromboplastin time,* sec 





Thrombin time,* sec 


Fibrin-fibrinogen degradation 
products, ug/ml 


` 


< one third 
of control 

© * 10 
1 P t 


43.3/38.4 41.5/43.2 
21.8/21.0 


320 i 


> 60/28.7 — 


40.0/42.0 38.8/41:5 27.2/43.0 


27.0/19.9 23.8/205  21.5/26.5 


320 320 


-— 10 
Fibrinogen, mg/100 ml 60-340 305 45 90 - 125 ` 330 
saa 78 - 


Factor Il, 96 
Factor V, 96 


50-150 ni 


. 66 ' 
Factor VII, % a 50-150 ` yu 110 166 165 
Factor VI, % | 50-150 eet 52 7 8 
— 7 9 6 


Factor IX, 96 
Platelets/cu mm x 10? 
Therapy 


"Patient value/control value. 


CasE 2.—À 4-month-old boy developed a 
firm, right flank mass measuring 
7 X 9 x 2.5 em, which proved on biopsy to 
be an embryonal rhabdomyosarcoma. 
There was no.evidence of metastatic 
disease at diagnosis. Blood cell counts and 
peripheral blood smears were normal. The 
platelet count was 417,000 cu mm. The 
LDH level was 1,598 IU. Therapy was 
begun with vincristine sulfate (2 mg/sq m 
weekly for 12 weeks) and dactinomyein (15 
ug/kg/day for five .days) Twenty-four 
hours after the first dose of both drugs, 
there was marked tumor shrinkage, as well 
as the development of petechiae. The 
presence of consumptive coagulopathy was 


confirmed with an abnormal PT (26.3 


seconds; control, 9.8 seconds), PTT (90.4 
seconds; control, 41.0 seconds), and TT (32.7 
seconds; control, 20.6 seconds), hypofibrino- 
genemia (115 mg/dl), elevated FDP (40 ug/ 
ml), and marked thrombocytopenia (7,500/ 
cu mm). A hemorrhagic pleural effusion 
further complicated his course. 

Clinical improvement, a rising platelet 
count, and normalization of the coagulation 
studies were noted after three weeks, coin- 
ciding with remission of his tumor. 

Local recurrence at the primary site 
seven weeks after diagnosis was ‘treated 
with radiotherapy, with a good response. 
There was no evidence of a coagulation 
abnormality during the use of this thera- 


_peutic modality. 


Metastatic disease was recognized at 
three months and failed to respond to 
chemotherapy. There was no recurrence of 
the bleeding manifestations. The patient 
died six months after diagnosis. 


CasE 3.—A 18-year-old boy had a mass in. 


his right distal femur, verified on biopsy as 
Ewing's sarcoma. Metastatic evaluation 
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150-350 


8 
290 : 40 
Cyclophosphamide + 
vincristine sulfate (day 1) 





disclosed malignant PAS-positive cells in 
marrow specimens from both iliac crests. 
The hemoglobin level was 8.8 gm/dl; WBC 
count, 13,200/cu mm; platelets, 290,000/cu 
mm; uric acid level, 10.0 mg/dl; and LDH 


: level, 740 IU. Coagulation studies prior to 


the initiation of therapy gave normal 
results (Table). EN 
Therapy was begun with cyclophospha- 
mide (500 mg/sq m) and vincristine sulfate 
(2 mg) Within less than 24 hours, he 
developed pain and considerable swelling 
of the biopsy site adjacent to the right 
knee. Studies at this time (Table) showed 


‘evidence of consumptive coagulopathy, ie, 


abnormal PT and TT, markedly elevated 
FDP, hypofibrinogenemia, thrombocyto- 
penia, and a microangiopathic hemolytic 
anemia. The hemoglobin value decreased 
rapidly from 8.8 to 6.7 gm/dl, and the 
patient required 1,400 ml of packed RBCs 


over the following five days to maintain a: 


hemoglobin: level of 8 to 9 gm/dl..The 
swelling in his knee continued to increase 


for several days; a needle aspiration was 


performed, with removal of 200 ml of 


. blood. 


His coagulopathy began to resolve clini- 
cally by day 9 and results of laboratory 
studies were normal by day 21. The second 
dose of chemotherapy on day 6 did not 


exacerbate the consumptive coagulopathy. 


A complete remission was-attained with 
actinomycin D. During this time results of 
coagulation studies remained normal ex- 
cept for the mild, intermittent elevation of 
FDP up to 20 ug/ml. His disease recurred 
three months later and he died eight 
months after diagnosis. t 


COMMENT 
Three patients with extensive solid 
tumors developed consumptive coagu- 


77 7T Ero 
6 3 xs 
4 7 ET 
4 -70 175 


Cyclophosphamide 
+ vincristine {day 8) 


lopathy soon after the initiation of 
chemotherapy. The coagulopathy was 
confirmed by a prolonged PT, TT, 
elevated levels of FDP, hypofibrino- 
genemia, thrombocytopenia, and a 
microangiopathie hemolytic anemia. 


. In two of the three patients, the PTT 


was also abnormal. There was no clin- 
ical or laboratory evidence of infection 
as a cause of the coagulopathy or of 
serious hepatic dysfunction to account 
for any of these abnormalities. Two of 


. the three children had obvious metas- 


tatic disease at the time of chemother- 
apy. The third, without confirmed 
metastases, had a huge primary tumor 
mass..All three had extremely high 


' serum LDH levels, and hyperuricemia 


was present in both patients in whom 
it was measured. This reflected the 
large masses of tumor noted clinically. 
Once remission occurred, the coagula- 
tion abnormalities resolved. 

The presence of a consumptive 


coagulopathy in these three patients 


is well documented. This abnormality 
could be due to disseminated intravas- 
cular coagulation secondary to a 
release of procoagulant material from 
the tumor into the circulation. How- 
ever, the possibility of a localized 
extravascular coagulation in the re- 
gion of the tumor producing these 
systemic abnormalities cannot be 
eliminated by our data. 

The association of consumptive co- 
agulopathy and malignancy has been 
established in adults, occurring most 
frequently with acute promyelocytic 
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‘leukemia’ and mucin-producing ade- 


nocarcinomas.'* Consuniptive | coagu- - 


T Topathy, reported twice in association 
.- with rhabdomyosarcoma, . -has not, to 
our knowledge. been previously. re- | 


;» ported with Ewing's sarcoma. 
"In pediatrics, the association of- 


_ consumptive coagulopathy and malig- ' 
‘ "nancy has been limited to isolated case: 


‘reports: of nevroblastoma,*", Wilm's . - 
^ tumor,’ and histiocytosis x Komp" 
.was' unable tc verify consumptive’ 
ee y. in 40° pátients with 
- disseminated sclid tumors, ‘concluding 
` that this-association was not.common. 
in.’ pediatrics. ‘Hathaway ‘and "Hays 


-' stidied 82 untreated children with 


solid ` tumors, finding - .evidence of 


""hypercoagulability (consisting of ab- 


. normally: short thromboelastrograms, 
. elevated factor VIII, and thrombocy- 


~ tosis) i in: approximately 50%. The only... 
“evidence for consumptive coagulop- - 


“cathy was elevation of FDP in one. 


* third of the patients. 


The consistent relationship between 
the onset of chemotherapy and of 
-consumptive coagulopathy ‘i in our pa- 
, tients: may account for the’ lack.of the 
disease ‘in . Hathaway and Hays’ 
“untreated patients. Two. thirds of 
. Komp's patients ^ were’ 
a at the time of the 
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"the onset. of. chemotherapy and the 
'eoagulation studies is not noted: The 


coagulation studies on ‘our patients ` 


Eod but ilie relationship dnt 


-were usually normal after their initial’ 


"episode of ump congulopa- 
thy, 


The mechanism of. initiation of P 


consumptive coagulopathy i In associa- 


ition with ‘the’ tréatment of' solid 


tumors is unclear. Colman ` et :al" i 


“reviewed the role ‘of tissue injury | 


leading to activation. of the extrinsic: 


system of coagulation as a mechanism 
"for the: initiation of disseminated 
intravascular ’ coagulation. The pre- 
‘sence of thromboplastic materials in 


“malignant tissues -has béen ` con- 


. ‘firmed? Tissue factor ' from . . pa- 
"tients, with: acute. promyelocytic. leu- 


kemia and disseminated intravascular 
coagulation will trigger coagulation in .. 


normal plasma.'* Considering: the 
. large tumor load in these three 
~ patients, it seems reasonable to postu- 


. late the release of. ‘similar thrombo- 


um material during the. „initial 
‘cytolytic chemotherapy. - | 
|" The therapy of consumptive éoagu- 


"lopathy . in’ association with malig- 
nancy is poorly defined: The experi:, 


t 


ence with heparin | has been vari- 
able. 24.543 Successful treatment of the 


E 4 
i 


References 
"toma. J. Pediatr 12: 341-850, 1968. 


8. Wang AH; Gibbons ISE, Nedwich’ ‘A. et al. 


: Wilms tumor associated with venous thrombosis 
‘and “consumption coagulopathy. Am J Dis Child 
. 123:599-601, 1972. 

. 9. Maugir DÊ: Letter-Siwe's disedse:. ‘Ave 'Case 
„ulation and responding to heparin therapy. Pedi- 
, atrics 47:435-487, 1971. 


^. Hematology. New York, McGraw-Hill. Book Co 
bes 1972. 

11. Ellis BC, Stransky À: A quick and € 
nehod. for: ihe ‘determination of fibrinogen in 
plasma. J Lab Clin Med 58:477-488, 1961; 


l complicated by pi ‘intravascular coag- . 


^. 10. Williams WJ, Beutler E; Erslev’ AJ, et al: , 


. 12. Austen DEG; Rhymes IL: A Laboratory - 


‘Manual of Blood Coagulation. Oxford; England, 

- Blackwell Scientific Publications,.1975. `- - 
13.: Gralnick HR, Bagley J, Abrell E: Heparin 

treatment for the hémorrhagie diathesis of acute. 


' promyelocytic leukemia. Am J. Med: 92: 167-114, 


1972. 
14. Pineo: FG, Brain MC, Gallus, AS, et. al: 


Tumors, mucus production and hypercoagulabil 


E ‘ v 
I ; ` 
t T n ¥ t 


` Yg 
5. “4 
| 
EI * 


dnalignency will m to eon of 
the coagulopathy, but this is often not . 


possible. The «coagulopathy.'in, ‘our 


patients resolved with therapy. of. 
their underlying malignancy. Chemo- 
therapy-was contihued without inter- - 
ruption. in all patients in: spite of the : 


coagulation abnormality. Heparin was 


. not.used in any. patient. The therapy ` 


of the consumptive coagulopathy was, 
purely Supportive. ‘The: question of. 


; therapy. for this ‘entity when tumor- 


control is mot possible remains con- 


troversial. 


The consumptive. ET RRT bs: 
served was not- only: an interesting : 
laboratory abnormality, but a clini-° 


cally. relevant problem: in -all ‘three . 


patients. The-chronologic relationship : 


between thé onset of chemotherapy 


and consumptive coagulopathy, noted | 


previously-in the adult, literature, 20 


needs to be emphasized. Drug-induced 
thrombocytopenia and clinical bleed-: 


ing within the first. five: days after. 
chemotherapy is'undsual. When this. 


phenomenon is noted, it should not be 


ascribed to: suppression of hemato- 

` poiesis. sécondary ` to chemotherapy 
without a diligent search for the | possi- - 
bility, of consumptive coagulopathy. 
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Donald P. Orr, MD - 


€ Aretrospective review was performed 
on charts of all chlidren who were treated 
in 1975 in the Strong Memorial Hospital 
(Rochester, NY) emergency room for 
alleged sexual abuse, suspicious condi- 
tions, or complaints related to the geni- 
tourindry system, and on a randomly 
selected comparison sample of children 
treated for acute otitis media during the 
same period. In 44 cases of otitis media, 
pediatric house officers’ charting uni- 
formly evidenced adequate care. Howev- 
er, in ten cases of alleged sexual abuse 
and 29 cases considered suspicious, the 
evaluations and care were significantly 
(.01 > P —.001) less adequate. The 
young pediatric house officer deals with 
these problems, which are complicated by 
emotional overtones and psychosocial 
implications, less effectively than those 
with more clear-cut, routine diagnoses. . 

(Am J Dis Child 132:873-875, 1978) 


espite an increased awareness 
that sexual crinies against chil- 

dren are a widespread, serious prob- 
lem'* (representing 8.8% of all cases 
of child abuse for 1974 in Connecticut! 


and 23.5% of alleged child abuse in the 


1966 California pilot study?), recogni- 
tion and subsequent evaluation of the 
sexually abused.child is often diffi- 
cult. 

Physicians are consistently under- 


represented in their roles as reporters 


of the sexually abused child. Brant 
and Tisza, Browning and Boatman,’ 
and DeFrancis have shown that 
physicians, including pediatrie house 
officers, infrequently report the child 
vietim. Experience in the Rochester 
(NY) area is similar. Sexual abuse by a 
parent or parent surrogáte represents 


` 27% of the cases of reported child 


abuse. Only 18 (18%) of the 188 cases 
of incest investigated in 1975 and 1976 
were repórted by hospitals. There 
were no reports by private physicians; 
the majority of reports came from the 
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police and family courts (unpublished 
data, April 1977, Monroe County, New 
York, Department of Social Ser- 
vices). 

Of the many factors that relate to 
low physician reporting, those making 
it difficult for the physician to identi- 
fy the sexually abused child are espe- 
cially pertinent to persons concerned 
with pediatric education. As in other 
forms of child abuse, the sexually 
mistreated child may come to medical 


attention in a variety of ways, the 


least common being an actual com- 
plaint of assault. Other presentations 
include undue parental anxiety fo- 
cused on the genitourinary system, 
unexplained genitourinary injury, 
venereal disease (especially in prepu- 
bertal children), pregnancy, and less 
specific behavioral concerns and 
symptomnis.** 

Sexual abuse often involves paren- 
tal participation (either covertly via 
neglect or overtly by the parent 
committing the offense). Available 
information about the dynamies of 
the involved families shows them to be 
closed, rigid, multiproblem  fami- 
lies who frequently use denial as 
a defense mechanism, contributing to 
difficulties in identification and lead- 
ing to underreporting. Thus, the 
phvsician must maintain a high index 
of suspicion. It is my impression that 
another factor contributing to the lack 
of recognition by physicians is inti- 
mately related to the problem of inad- 
equate psychosocial evaluation of chil- 
dren who are seen for medical care. 

The hypothesis for this study was 
that, based on a chart review, children 
who came to.the emergency room with 
either (1) complaints of sexual as- 
sault/abuse or (2) complaints related 
to the genitourinary system that: 
might be considered suggestive of 
sexual abuse would be found to have 
received less adequate evaluation and 
care by the house officer than those 
with a common pediatric complaint— 
otitis media. This would happen 
because the young pediatrician would 
insufficiently explore the history of 


Limitations of Emergency Room Evaluations - 
of Sexually Abused Children 


the event, particularly the osychoso- 
cial aspects; he or she would not take 
an adequate history of the present 
illness, past history, or social history. 


METHOD 


Charts were reviewed of all patients less 
than 17 years old who were seen at the 
Strong Memorial Hospital pediatric emer- 
gency department (the major teaching 
hospital for the University of Rochester 
(NY) School of Medicine and Dentistry) 
from Jan 1 through Dec 31; 1975, with the 
complaint of (1) rape, incest, sexual abuse, 
or molestation or (2) a complaint or 
discharge diagnosis related to the genito- 
urinary system that might be interpreted 
as potentially suggestive of sexual abuse 
(unexplained vaginal bleeding, genital 
trauma, recürrent vaginitis, venereal dis- 
ease in a prepubertal child, unexplained 
genital pain, pregnancy in a very young 
adolescent, or excessive parental concern 
about the genitourinary system). Thirty- 
nine charts were identified as meeting 
these criteria. All charts had been com- 
pleted by pediatric house officers. The 
review was performed without prior 
knowledge of the cases, and all information 
was taken at face value. 

After consultation with a senior clinician 
kriown for work in this area, criteria were 
established™ for optimal evaluation and 
first-contact treatment of sexually abused 
children. Charts were reviewed, assessing 
the presence or absence of information in 
each of seven categories: history of the 
present illness, including explicit details 
and an awareness of and attempts at reso- 
lution of any discrepancies in the history; 
medical history, judging general medical 
background and determining whether or 
not the alleged present illness (complaint) 
had previously existed; a brief social histo- 
ry, containing at least a statement about 
the child’s and family’s social status; phys- 
ical examination, namely a brieZ, complete 
examination and an appropriate examina- 
tion of the genitalia; appropriate use of the 
laboratory; adequate treatment of the 


stated diagnosis; and arrangements for ' 


provision of follow-up care by direct 
contact with the primary care facility. The 
house officer's level of postgracuate pedi- 
atric education was also noted. 

À similar chart review was conducted on 
a randomly selected 8% (so that sample 
sizes were approximately equal: sample of 
the patients who were diagnosed as having 


Sexual Abuse—Orr 873 
. 


Audit.Results: Charts Containing Adequate Information in Each Category 


No. (%) of Charts 


€——————— M r———————— Tay 


Otitis Media 
(N = 44) 
41 (93) 
26 (59) 
.39 (87) 


Audit Catecory 
Present iliness 
Medicat history 
Physical examination 


‘Description of tympanic 
membrane or social 
history 


Correct antíbiot:c or 
laboratory test 


Advice an roatmant 
Follow-up 


34 (77) 
18 (41) 
36 (82) 


*x* analysis. - 


‘acute otitis media from Jan 1 to Dee 31, - 
. _ 1975, in the same emergency room. Charts 
- were examined for the presence of an. 
' accurate record o? the present illness, a 


brief medical history, including questions 
about drug allerzies and previous ear 
infections, physical examination appro- 
priate for the age of the child, description 


of the tympanic- membrane sufficient for 


diagnosis (decreased mobility. and abnor- 
mal landmarks or redness), choice of an 
antibiotic appropriate for the age, advice 
about symptomatic treatment of fever, 


vomiting, diarrhez, or pain, and arrange- 


ments for follow-up care. The charts of 44 
patients with otitis media were reviewed. 


Statistical analysis was by x’. 


RESULTS 
Otitis Media Cases " 


The age range of the 44 otitis media 
patients was 6 weeks to 15 years; 78% 
of the patients were Jess than 5 years 
of age. Sixty-three percent came to 
the emergency room with.a complaint 


other than ear pain or parental suspi- . 
cion of otitis media. Results of the 


audit are presented in the Table. 


There was a tendency for the. more 


highly trained' physicians to write 
charts containing fewer deficiencies, 
although the differences between the 
scores by level-cf experience did not 


. reach statistical significance. Lower 


scores were attained in the’ medical 
history category (the house officer 


. usually failed to obtain any informa- 


tion about a previous ear infection and 


-often failed to record information 
-about drug allerzy) and on providing 


advice.since the 5hysicians frequently 


. failed to indicate that they had 
discussed a treetment for fever (or - 
p analgesia) or pravention of dehydra- 


ton in the younger children with 


vomiting or diarrhea. 


-f 
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Sexual Abuse 


Alleged ` ` Suggestive of 


Sexual Abuse 

(N = 10) (N = 29) 

_ 8 (80) | 13 (45) <,001 
1 (10) 4 (14) X. = 
7 (70) “33 (79) 


23 (79) <.01 
25 (86) . <.001 
22 Gey «.005 





Sexual Abuse Cases 


Of the 39 patients in 'whóri sexual 


abuse was suspected, chart review 
identified ten cases in which the pre- 
senting complaint was suspicion of 
sexual assault, and 29 cases in which 


the presenting complaint was consid- 


ered suspicious. 
Ten children, were acu for 


alleged séxual abuse. Only one, a 15- - 
year-old girl who claimed to have been - 
"raped by two strangers," 


évidence of recent traumatic inter- 
course. The intrequency of positive 


physical findings is consistent with . 


other. reports." Two adolescent boys 
claimed homosexual assault, and the 
remaining (aged 2 to 14 years) were 


girls who had been brought to the 


emergency room by the mother who 


‘suspected. that her daughter had‘been ` 


“raped.” Of the seven cases where 


identity of the assailant was known, . | 


five were alleged to be either the 


natural father or the mother's "boy- > 


friend.” Uniformly . few charts con- 
tained. adequate medical, or social 
histories. House officers, however, did 


document the allegation remarkably 
well and charted MERCY physical 


examinations. 


Suspicious cases formed the largest 


category. There were 29 cages involv- 
ing children aged’1 to 15 years—12 
boys and 17 girls. The presenting 
complaints ranged from “needs to be 
examined” to “something 
bottom”; the most frequent problems 
were unexplaired vaginal bleeding 


and .reeurrent vulvovaginitis. Chart - 
review showed seven of these cases to 


be unlikely to involve sexual abuse."As 
one would expect, these charts con- 


tained more complete histories. For. 


showed ` 


in- his . 


example, a 9-year-old girl had a 
discharge diagnosis of "labial contu- 


“sion”; her mother described the child 
as having fallen when riding a new 


bicycle, striking her genital area. The 
family was intact, there were no 
diserepaneles in the story, and the 
description of the lesion seemed 


consistent with the history. In con-- 


trast were two examples of the 22 
eases that remained. suspicious: (1) a 
o-year-old boy with .an ecchymotic, 
swollen right scrotum whose parents 
were unable to agreé on the details of 
the story, and (2) a 14-year-old girl 
who was treated for recurrent gonor- 
rheal cervieitis. No social history or 
family history was recorded in her 


chart despite the fact.that; on a | 


previous visit to the emergency room, 


it had been learned that her younger ` 
siblings also had been treated for ` 
. gonorrhea and that there were many 


behávioral and family problems. 

‘In the category. "suggestive of 
sexual abuse," .the house officers 
almost always failed to obtain a social 
or medieal history. Only 45% of the 
charts contained an adequate history 


‘of the present, illness. However, the 


physical examination, utilization of 
the laboratory, treatinent, and follow- 
up recommendation were almost al- 
ways. appropriate, ie, consistent with 


- the stated discharge diagnosis. There 
was no Statistically significant. differ- 


ence in the adequacy of the records by 
level of education of the house offi- 
Ger. "ege Sd = 
. Results of the chart’ audit for 
patients of each type case were 
compared; there were significant dif- 


ferences (.01 > P < .001) on six of the < 
' seven categories. Residents uniformly | 


recorded adequate physical examina- 
tions in all three groups, and charted 
complete histories of the’ present 


. illnesses equally well for children 
havihg otitis media and alleged sexual ` 
abuse. However, they did less well 


when the chief complaint or diagnosis 
was suspicious. This may be because 
the history for otitis media and 
alleged sexual abuse is relatively 
straightforward, ie, a .concrete task. 
Significantly fewer charts for all 
sexual cases contained satisfactory 
medical and social histories. The house 
officer more: frequently failed. to 
appropriately utilize the laboratory 


and arrange follow-up for the children ' 
. who were alleged. to have been sexual- . 
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ly abused. Although these tasks would 
seem to be straightforward, they 


actually require complex judgments 
_and decisions. Residents were found 


to be better in charting advice for the 
suspicious cases (8695 did not contain 
defieiencies) than for both other 
groups, because credit was given if. 
the adviee was, consistent with the 


' stated diagnosis, even though the 


diagnosis may have been inaccurate. 
The advice for otitis media and 
alleged sexual abuse was considered 
satisfaetory only if the house officer 
recorded that preventative aspects 
care were discussed—fever, pain, de- 
hydration, behavioral eoncerns. 


COMMENT : 


Lack of adequate social data in the 
charts of children undergoing outpa- 
tient medical evaluation has been 


. demonstrated by Russo et al, Zucker- 


man et al," and. Chamberlin.” It is 
most striking in the present series 
that in eases related to sexual abuse 
where acquisition of social data and a 
detailed history provide the founda- 


tion for the evaluation of the child, 


95% of the charts lacked a social histo- 
ry and 469» had an insufficient history 
of the present illness. This is analo- 
gous to diagnosing otitis media with- 
out examining the EAA mem- 
brane. 

While the 22 suspicious cases in this 
study fit many of the criteria consid- 
ered as high risk for-sexual misuse, 


since only chart data were used there 


is not way to confirm the suspicion. In 
one case the chart contained an explic- 
it statement that "sexual misuse 
seemed unlikely." However, there is 
no reason to believe that other house 
officers simply failed to record this 
suspicion in the chart; they uniformly 
entered sufficient data in the -charts 


of those patients diagnosed as having : 


otitis media, which allows the conclu- 
sion that there was little reason to 


. doubt the correctness of the diagnosis 


and the adequacy of care. This is in 
marked contrast to those cases where 
sexual misuse’ was confirmed or 
suspected. Uniformly, the house offi- 
cers. failed to record sufficient data to 
indicate that they had adequately 


investigated the complaints; they did . 


not explain the discrepancies in the 
parents’ explanations of the injury or 
illness, and they apparently did not 
explore the psychosocial areas, to 
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_chosocial 


determine if there were other sugges- 
tions of abuse or neglect. This indi- 
cates less than optimal medical prac- 


tice. Although : the relationship 
between medical records, medical 
practice, and medical care is debated," 
Lyons and Payne” argue convincingly 
that “from studies of different popu- 
lations, with different levels of analy- 
sis, at different times, in separate 
geographical areas, with different 
measures, using different research 
designs.. 
related to good medical practice.” 


Reasons for inadequate evaluation  . 


of children who may have been sexual- 
ly abused remain speculative. The 


general reluctance of society and . 


medicine to acknowledge that. sexual 
crimes are committed against chil- 


dren'? encourages the young pediatri- | 
cian to close his or her eyes to the’ 


facts. Families of abused children 
(especially where ‘incest or neglect is 
involved) have been found to be rigid, 
closed; defensive, and often present a 
superficial facade of social acceptabil- 
ity +18- not ‘only making inter- 


viewing difficult for the'inexper-: 


ienced house officér but also creating 
a cognitive dissonance if he or she 
should consider the possibility ‘of 
-abuse. Weiner and Korsch”' stress the 


psychological vulnerability of medical 


=- 
s 
` 


.good medical recording is : 


students; this vulnerability appears to: 


apply equally to the pediatric house ` 


officer. Without suitable role models," 


feeling largely naive and helpless, 


untrained, and without an outlet for 


she suspect sexual abuse, the pediatri- 
cian house officer understandably 
does not recognize it. 


IMPLICATIONS 


If Chamberlin" is correct in his 
assertion that the physician’s attitude 


about the usefulness of social infor- ` 


mation is the factor most - likely 
responsible for its “presence,. the 
responsibility for this lies directly 
with those who. train pediatric house 
officers. Unless senior clinicians who 
understand the importance of psy- 
influences on. health and 
patient care are available as role 


models, unless the house, officers are 


taught appropriate interviewing tech- 


niques, and unless those in charge - 


demand that appropriate social and 
historical data be obtained and record- 
ed, problems such as sexual abuse of 


feelings that might arise should he or: 


children will often remain undetected, 
and mediéal evaluation and care of: 


children will likely be suboptimal. 


This investigation was supported i in part by the 
Patient Care Programs- Demonstration Teach- 
ing Project in Family Medical and Adolescent 
Care, the Maternal and Child Health Services, 


'grant HEW MCT-00014812 and grant 886 from 


the Robert Wood Johnson Foundation. 
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Guide to Oral Theophylline Therapy 
for the Treatment of Chronic Asthma. 


Leslie Hendeles, Pharm D; Miles Weinberger, MD; Richard Wyatt, MD 


e Theophylline, when used  appro- 
priately, seems to be the most effective 
noncorticostero'd prophylactic medica- 
tion for chronic asthma. Dosage, however, 
requires consideration of the relationship 
between serum coricentration, efficacy, 
and toxicity, in addition to the variability in 
rates of elimination. Therapy is initiated 
with 16 mg/kg/day or 400 mg/day 
(whichever is less) in divided doses at 
appropriate intervals depending on the 
rate of absorption of the product used. If 
side effects are absent, the dosage is 
increased at three-day intervals until the 
age-related mean dosage necessary to 
produce a therapeutic, level, is reached. 
Final dosage adjustment is generally 
based on a single determination of serum 
concentration; dosage requirements gen- 
erally then remain constant for six to 12 
months depending upon the child's 
growth rate. Désage adjustment in this 
manner optimizes benefit, minimizes risk 
of toxic effect, and avoids excessive 
numbers of serum theophylline measure- 
ments. 

(Am J Dis Chid 132:876-880, 1978) 
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he management of chronic asth- 

ma frequently requires the use of 
continuous medication for the sup- 
pression of symptoms. Of the various 
alternatives, continuous use of corti- 
costeroids is dest reserved for those 
patients with serious morbidity that is 
not relieved by measures with less risk 
of long-term toxic reactions. Among 
the noncorticosteroid medications, the 


sympathomimetic bronchodilators do 


not yet have a well-defined role as 
chronic therapy. Cromolyn sodium 
and theophyl:ine are therefore the 
initial drugs of choice, and theophyl- 
line is the more effective of these two 


. measures. The optimal use of theo- 


phylline, however, requires individual- 
ization of the dosage regimen so that 


- the serum ‘concentration is main- 


tained within zhe therapeutic range of 
10 to 20 pg/ml? 

The purpose of the current presen- 
tation is to relate our experience with 
a method for safely and zonveniently 


From the Pediatric Allergy and Pulmonary 


Division (Drs Weinberger and Wyatt), College of 
Medicine, and the College of Pharmacy (Dr 
Hendeles), the University of Iowa, and the Pedi- 
atric Allergy Serv:ce (Dr Hendeles), the Univer- 
sity of Iowa Hospitals and Clinies, Iowa City. 

Presented in part at the Symposium on Asth- 
ma Therapy, the University of Iowa, Iowa City, 
Sept 9, 1977. 

Reprint requests to the College of Pharmacy, 
the University of Iowa, Iowa City, IA 52242 (Dr 
Hendeles). 


determining individual theophylline 
dosage requirements among ambula- 
tory patients with chronic asthma. 


INDICATIONS 


Patients with reversible airway 
obstruction, ie, asthma, who have 


-continuous or frequently recurring 


symptoms are likely to benefit from 
daily maintenance therapy with oral 
theophylline." Nocturnal symptoms 
awakening the patient as often as 
once a week, intolerance of normal 


exercise, daily asthmatic symptoms of 


cough or dyspnea, frequent require- 
ments for emergency care, or sympa- 
thomimetie inhaler abuse all suggest 
poor control and: the need for chronic 
medicátion.? 

The likelihood of benefit from the 
prophylactic pharmacotherdpy of 
chronic asthma may be increased if 
the patient with airways obstruction 


unresponsive to bronchodilators is 


initially treated with a short course of 
high doses of corticosteroids." The 
subsequent return of bronchodilator 
responsiveness’ may thereby decrease 
the frequency of apparent treatment 
failure with theophylline. Thus, initial 
pulmonary function tests performed 
before and after administration of a 
potent bronchodilator, such as inhaled 
isoproterenol or injected epinephrine 
are of value in identifying those 
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patients who require this initial mea- 


- .sure at the same time that long-term 


theophylline therapy is initiated.* 


PRODUCTS SELECTION 
Tablets, .Liquid-filled Capsules, 
Suspensions, and Solutions 


Theophylline is readily and completely 
absorbed from the gastrointestinal (GI) 
tract when administered in preparations 
that undergo rapid dissolution.** Available 
products with these characteristics include 
an assortment of solutions, a chewable 
tablet, uncoated tablets, and liquid-filled 
capsules (Table 1). 

Theophylline in the chewable tablet is 
microencapsulated, which prevents contact 
with the taste buds as long as the product is 
not kept in the mouth longer than one to 


two minutes. The absorption characteris- 


tics of this product are similar to those of 


standard uncoated tablets and liquid - 


preparations (M Weinberger, L Hendeles, 
L Bighley, unpublished data, 19). 


Sustained-Release Products - 


Since the bronchodilating effects of 
theophylline relate directly to the serum 
concentration,’ some children with rapid 
theophylline elimination rates and labile 
asthma have required dosing intervals 
with uncoated tablets or liquids as short as 
four hours to maintain optimal effect. This 


is a result of the differences between the 


. peak and the trough serum concentrations, 


which are greater than 10 ug/ml among 
40% of children during a typical six-hour 
dosing interval with uncoated theophylline 
table-s.* Sustained-release preparations 
may allow longer dosing intervals or small- 
er diferences between the peak and the 
trough serum concentrations. 

Three dosage forms that are absorbed 
slower than uncoated tablets and liquids 
have ‘sufficiently reliable and complete 
absorption to justify clinical use? (Table 1). 
At least one of the sustained-release prepa- 
rations (Gyrocaps) has been administered 
to very young children who cannot swallow 
the intact capsule. This has been accom- 
plished by sprinkling the beaded contents 
of the gelatin capsule on a spoonful of soft 
food and then following it with a tasty 
liquid of the patient’s choice to discourage 
chewing. The bead coverings have little 
taste and are acceptable to most children. 


DETERMINATION OF DOSE 
Initial Dose 


The highest dose that can provide the 
assurance that the serum concentrations 
will not exceed 20 ug /ml is the lesser of the 
16 mg/kg/day or 400 mg/day" regimens 
(Figure). The medication should be admin- 
istered in equally divided dosages designed 


to maintain around-the-clock therapy. 


Preparations that are rapidly absorbed 
(solutions, suspensions, plain uncoated tab- 
lets, and liquid-filled capsules) would 
generally require administration at ap- 
proximately six-hour intervals for optimal 
therapy. Compromises allowing eight 
hours between bedtime and morning 
dosages, thus pushing: the daytime doses 
together to about five-hour intervals, are 
reasonable so long as breakthroughs in 
symptoms prior to the next dose do not 
occur (especially during the longer dosing 
interval at night). Reliable sustained- 
release preparations provide more realistic 
dosing schedules for chronic therapy. 
Once the initial dosage is begun at 
appropriate intervals (approximately ev- 
ery six hours for rapid-dissolution produets 
and approximately every eight hours for 
reliably absorbed sustained-release prepa- 
rations), patients are instructed to increase 
the dosage at three-day intervals so long as 
the drug is tolerated and there is no 
nausea, vomiting, diarrhea, or headache. 
These are unlikely at the initial dosage 
recommended although minor side effects 
such as nervousness, irritability, or insom- 
nia may oceur in some patients and be 
unrelated to the serum concentration.'* 
Most patients who suffer these minor side 
effects, however, become tolerant of theo- 
phylline over a few days; dosage inereases 
should be deferred unti! such side effects 


Table 1.—Theophylline Products With Adequate Bioavailability and Appropriate Dosage Forms for Pediatric Use* 


Alcohol 


Strength, Average Wholesale 


Formulation 
Tablet 


Brand Namet 
Slo-Phyllin 


Theophyl-225 
Theolair 


Chewable tablet 
Liquid-filled capsule 


Theophyl Chewable 
Somophyllin 


Oral liquid Elixicon Suspension 
Somophyllin Oral Solution 
Slo-Phyliin-150 Syrup§ 
Theophyl-225 

Quibron Elixir 

Elixophyllin Elixir 


Sustained release Slo-Phyllin Gyrocaps 


Theo-Dur 


Theophyl S-R capsules 


* Adapted from Weinberger.” 


Content 


Manufacturer 
Dooner 


Knoll 
Riker 


Knoll 
Fisons 


Cooper 

Fisons 

Dooner 

Knoll 
Mead-Johnson 
Cooper ^ 
Dooner 


Key 


Theophylline Content Cost for 100 mgt 


200 mg scored $0.02 
100 mg scored .03 


225 mg scored 


250 mg scored 
125 mg scored 


100 mg scored 


250 mg 
200 mg 
100 mq 


20 mg/ml 
18 mg/mi 
10 mg/mi 
7.5 mg/mi 
10 mg/ml 
5.3 mg/ml 


250 mg 
125 mg ` 

60 mg 
300 mg scored 
200 mg scored 
100 mg scored 
250 mg 
125 mg 





1Caution: Most brand names have more than one preparation in SIHOTEDE sizes or concentrations. Prescriptions should include tablet or capsule size or 


concentration of liquid and route of administration. 


ÍTo nearest cent. Prices based on average wholesale cost to Barm as Indicated in 1977 Drug Topics Redbook (Oradell, NJ, Medical Economics 


Inc). 


$Also available as the equivalent Slo-Phyilin GG (the glycery! guaiacolate included is a harmléss inactive ingredient; the concentration is 10 mg/ml). 
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pass. In about 1% of children? and about 4% 
of adults," these side effects persist, 
requiring substitution of alternative medi- 
cation such as cromolyn. 


Clinical Titration to 
Maximum Premeasurement Dose 


Dosage increases of approximately 25% 
should be made at three-day intervals so 
long as the patient tolerates the medica- 
tion. If any increase is associated with the 
adverse effects that relate to serum 
concentrations greater than 20 ug/ml (eg, 
nausea, vomiting, diarrhea, or headache), 
the next dose should be skipped and subse- 
quent doses should be reduced to the high- 
est previously tolerated dosage regimen. 
The increases in dose at three-day (or 
greater) intervals should proceed to doses 
no higher than mean age-related require- 
ments (the maximum premeasurement 
dose in the Figure) prior to measurement 
of the serum theophylline concentration. 
These or higher doses should not be contin- 
ued without measurement of the serum 
theophylline concentration since 20% of the 


patients are at a risk of exceeding 20 pg/ml. 


at these doses.^ Seizures 'have been 
observed, generally at serum concentra- 
tions greater than 40 ug/ml, and they have 
occurred without prior warning by the 
presence of the less-severe manifestations 
of toxicity. 


FINAL DOSAGE 


When the initial clinical titration 
has resulted in either the highest dose 
. tolerated (if less than the average 
dose) or the average dose for the 
patient’s age and weight has been 
attained, a peak serum theophylline 
concentration should be measured. 
Sinee the primary purpose of the 
serum theophylline measurement is to 
assure that the highest dose that does 
not present a risk for a toxic reaction 
is being used, assurance should be 
obtained from.the history that no 
doses have been missed for at least the 
previous 48 hours to allow for maximal 
drug accumulation. Blood should then 
be drawn at the expected time for the 
the peak serum concentration to occur 
as a result of the preceding dose. (A 
discussion of the various theophylline 
assay methods, their accuracy, and 


their practicality for community labo- ` 


ratory facilities is in the April 1978 
issue. of the Technical Improvement 
Service published by the American 
Society of Clinical Pathologists.” 


Peak serum concentrations occur 
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Table 2.—Final Dose Adjustment Guided by Measurement of Serum - 
Theophylline Concentration 


- Peak Approximate 
Theophylline Adjustment in 
Level, ng/ml Total Daily Dose 
100% Increase* 
50% Increase 


20% Increase 


Cautious 10% increase 


if clinically indicated 


Occasional intolerance 
requires a 10% 
decrease 


10% Decrease 


25% Decrease 
33% Decrease 


50% Decrease 


Comment 


If patient is asymptomatic, consider trial 
‘off drug; repeat measurement of serum 
concentration after dose adjustment 


Even if patient is asymptomatic at this 
level, an increased serum concentration 
may prevent symptoms during a viral 
upper respiratory infection (URI), or 
heavy exposure to an inhalent allergen 
or vigorous exertion 


If patient is asymptomatic, no increase is 
necessary; if symptoms occur during 
URI or exercise, increase as indicated 


If “breakthrough” in asthmatic symptoms 
occur at the end of dosing interval, 
change to sustained-release product 
and repeat serum level, measurement 


If side effects occur, decrease total daily 
dose as indicated 


Even if side-effects are absent 


Even if side-effects are absent, omit next 
dose and decrease total daily dose as 
indicated; repeat measurement of serum 
concentration 


Omit next two doses, decrease as 
indicated, and repeat measurement of 
serum concentration 





*To avoid potential toxic reaction: (1) assure that the sample represents a peak level obtained at 
steady state (eg, no missed or extra doses with close approximation of prescribed dosing intervals 
during previous 48 hours); (2) repeat laboratory determination if not initially performed in duplicate; 
(3) the increase of 5096 or 10096 should be made in 2596 increments at two-day intervals to further 


assure safety and tolerance. 


approximately two hours after admin- 
istration of the plain uncoated tablets 
and, the liquids and approximately 
four hours after the sustained-release 
formulations. Once the peak serum 
theophylline concentration is obtained 
and the clinician is assured from the 
history that the measurement is 
representative (1e, not artificially 
altered because of missed doses, extra 
doses, or atypical dosing intervals), a 
final dosage adjustment can be made. 
Recommendations for making the 
firal dosage adjustment based on the 
serum theophylline measurement (Ta- 
ble 2) are conservative to allow for the 
pessibility that  disproportionately 


` large changes in serum concentrations 


can occur.” | 
Under most ciréumstances, it is not 

essential to check the serum theophyl- 

line concentration resulting from the 


final dosage adjustment. Where the 


dosage change is greater than 25%, 
however, a repeated serum. theophyl- 


line measurement is indicated. If the: 


final dosage is tolerated and the 


disease is adequately controlled, this 
dosage regimen can then be main- 
tained as long as is necessary with a 
reexamination of the serum theophyl- 
line level at six-month intervals for 
children during periods of rapid 
growth, and at 12-month intervals for 
all others.^ While theophylline clear- 
ance and thus long-term dosage re- 
quirements are normally stable over 
time," other drugs and physiological 
abnormalities may affect the dosage 
requirements by temporarily altering 
clearance. Troleandomycin, a macro- 
lide antibiotic, slows theophylline 
elimination," and the related antibiot- 
ic, erythromycin, seems to have simi- 
lar effects although perhaps to a less- 
er degree.? Heart failure,’ liver 


. disease," and possibly prolonged fe- 


ver" may have similar effects that 
result in serum theophylline level 
increases when chronie dosage is 
unchanged. Cigarette smoking in- 
creases the rate of theophylline elimi- 
nation,?> suggesting that patients 
whose dose is initially determined 
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at 


"while ‘smoking may requiré a smaller 


^ 


dose when- smoking is discontinued to 
avoid accumulation of drug to poten- 
‘tially toxic seram concentrations. 
Transient exacerbations of asthma 
do not routinely warrant rechecking 
the serum level. Instead, appropriate 
additional measures (eg, inhaled or. 


“injected sympathomimeties and/or | 


oral or parer teral corticosteroids) may 
. be temporar‘ly needed and if these are 
not required with excessive frequency. 
they are compatible with an accept- 


able management pan for the dis- 


ease.® 
If the medication is ww TIER 


«but the symptoms are not-adequatély 


controlled, . additional: therapeutic 


measures should be considered. Cro- 
- - molyn may result in improvement of 


the clinical course for some patients 
when added to appropriate doses of 
theophylline but most seem not to 
respond, anc no criteria are estab- 


: lished for predicting in advance those 


-who-will benefit. Oral sympathomime- 


ties seem to be beneficial when addi- . 


tional chronic bronchodilation is indi- 
cated by recurring symptoms in the 


. presence of normal post-bronchodila- 


tor pulmonary ‘<unctions.., Long-term 
corticosteroid.therapy in the form of 
alternate-day prednisone or inhaled 
beclomethasone dipropionate may be- 


- required when. symptoms and bron- : 


chodilator unresponsive airway ob- 
struction repeatedly return after com- 


pletion of a short course of daily pred- ^ 


nisone. 
For those patients T carinot toler- 


ate the final Jose, reexamination of 


the serum theophylline concentration 


. ^is warranted at the highest tolerated: 


dóse. If intolerance persists even at 


peak serum concentrations less than, 


. 10 pg/ml (observed in about 1% of 


| children; and . more frequently in 


adults”); the drug should probably be 


- abandoned and zn alternate chronic 


medication shculc be substituted. 
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COMMENT `. >> 
<The use. o? theophylline ‘in this 


manner has keen applied to.a large 


ambulatory population of children by 


-the Pediatric Allergy. and Pulmonary . 
-Division at the University of Iowa. 


The method has proved practical in 


that therapeutic levels of theophylline 
"have been achieved in most patients 


t 


. using only one serum measurement 


and it has been rare for more than two 
measurements to be required to.deter- 


mine the appropriate final dosage for 
long-term therapy. Repeated serum 


measurements at six- to 12-month 


| intervals then seem sufficient for . 
maintaining safe and: optimally effec- 


tive theophylline dosage. In an audit 


of 200 patients from this clinical 
service, only two of 172 patients failed 


to tolerate theoohylline and more than 
70% experienced full control of their 
asthma by the explicit audit criteria 
used. | 


- 


- 


Nonproprietary Names 
and Trademarks of Drugs 
Beclomethasone 
' Viarex, ' 
Cromolyn sodjum—Aarane, Intal, 
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Neomycin: 
Staphylococcus 


Haemophilus 

Klebsiella 

Aerobacter 

Escherichia Staphylococcus 
Proteus Corynebacterium 
Corynebacterium | Streptococcus 
Streptococcus Pneumococcus 
Pneumococcus 


In vitro overlapping antibacterial action of 


Bacitracin Polymyxin B 


Pseudomonas 

Haemophilus 

Klebsiella 

Aerobacter 
Escherichia ^ ^... ZEE. 


Neosporin? Ointment (polymyxin B-bacitracin-neomycin). 
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! leosporiri 
 Qintment 


t ‘@olyniyxin B-Bacitracin-Neomycin) 
z ` This potent broad-spectrum antibacterial 
— provides overlapping action to help combat 
infection caused by common susceptible pathogens 
(including staph and strep). The petrolatum base 
^ "js gently occlusive, protective and 
enhances spreading. 


Burroughs Wellcome Co. 


Research Triangle Park 
North Carolina 27709 


Wellcome 





Neosporiri 
Ointment 


(Polymyxin B-Bacitracin-Neomycin) 


Fach gram contains: Aerosporin* brand Polymyxin B 
Sulfate 5,000 units; zinc bacitracin 400 units; neomycin 
sulfate 5 mg (equivalent to 3.5 mg neomycin base); 
special white petrolatum qs; in tubes of 1 02 and 1/2 02 
and 1/32 oz (approx.) foil packets. 


WARNING: Because of the potential hazard of nephro- 
"toxicity and ototoxicity due to neomycin, care should be 
exercised when using this product in treating extensive 
burns, trophic ulceration and other extensive conditions 
where absorption of neomycin is possible. In burns 
where more than 20 percent of the body surface is 


affected, especially if the patient has impaired renal 
function or is receiving other aminoglycoside anti- 
biotics concurrently, not more than one application a 
day is recommended. 


When using neomycin-containing products to-control 
secondary infection in the chronic dermatoses, 

it should be borne in-mind that the skin is 

more liable to become sensitized to many substances, 
including neomycin. The manifestation of sensitization to 
neomycin is usually a low grade reddening with swelling, 
dry scaling and itching: it may be manifest simply as 
failure to heal. During long-term use of neomycin- 
containing products, periodic examination for such 
signs is advisable and the patient should be told to 
discontinue the product if they are observed. These 
symptoms regress quickly on withdrawing the medica- 
tion. Neomycin-containing applications should be 
avoided for that patient thereafter. NM 


PRECAUTIONS: As with other antibacterial preparations, 
prolonged use may result in overgrowth of nonsus- 
ceptible organisms, including fungi: Appropriate measures 
Should be taken if this occurs. 


ADVERSE REACTIONS: Neomycin is a not uncommon 
cutaneous sensitizer. Articles in the current literature 
indicate an increase in the prevalence of persons 
allergic to neomycin. Ototoxicity and nephrotoxicity 
have been reported (see Warning section). 


Complete literature available on request from Profes- 
sional Services Dept. PML. 
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Not if he's taking 
. Cylert (pemoine) Gc 








Children can be cruel. Their teasing about taking noontime 
medication can cause serious problems for the child with MBD. 


| Here's how Cylert eliminates this problem: 


e Once a day dosage at home . 
e Eliminates mid-day school dose’ 


In addition, Cylert offers these benefits: 
e Avoids ups and downs of drug action brought about by. 
multiple daily dosage 
e Control of medication by the parent 
e A chewable dosage form ^ . ^ | | 
E e Less physician paper work (Cylert is in schedule IV) 
e Safety and efficacy proven in extensive clinical studies* 


*Copy of the Cylert Monograph available to Physicians on written request. 


` When not to use medication 
Cylert should not be used for (and will not disorders, including psychosis. 
be effective in) simple cases of overactivity. 


in school-age children. The physician. should rely on a complete 


j history of the child and a thorough descrip- 
Neither should it be used in the child bs tion of symptoms from both parents and _ 
'exhibits symptoms secondary to environ- teacher before postuianng a diagnosis 
mental factors and/or primary psychiatric ot MBD.. | | 808326; 


ABBOTT l j i : — : 
Cz) 2 Please see next page for Prescribing Information. 


Cylert and Cylert Chewable Tablets 
(pemoline) 
Prescribing Infcrmation E 


Indications: MINIMAL BRAIN DYSFUNCTION IN CHILDREN —as 
ay therapy to other remedial measures (psychological, educational, 
social). 

Special Diagnostic Considerations: The cause of minimal brain dysfunction 
(MBD) is unknown. Diagnosis of MBD involves the use of medical, 
psychological, educa ional, and social tools, since no single diagnostic test is 
adequate. 

MBD is characterized by chronic moderate to severe hyperactivity, short 
attention span, distrectibility, emotional lability, and impulsivity. 
Nonlocalizing (soft) neurological signs, learning disability, and abnormal 
EEG may or may nor be present. The diagnosis of MBD must be based upon 
a complete history ar d evaluation of the child and not solely on the presence 
of one or more of these characteristics. 

Drug treatment is not indicated for all children with MBD. In the primary 
therapy of MBD, appropriate educational placement is essential and 
psychosocial intervention is generally necessary. When these measures alone 
are insufficient, the decision to prescribe stimulant medication will depend 
upon the physician’s assessment of the chronicity and severity of the child’s 
symptoms. Stimulants are not intended for use in the child who exhibits 
symptoms secondary to environmental factors and/or primary psychiatric 
disorders, including rsychosis. l 


Contraindications: Cylert (pemoline) is contraindicated in patients with 
known hypersensitiv.ty or idiosyncrasy to the drug. (See ADVERSE 
REACTIONS.) 


Warnings: Cylert is not recommended for children less than 6 years of age 
since its safety and efficacy in this age group have not been established. 

Sufficient data on tae safety and the efficacy of the long-term use of Cylert 
in children with mini mal brain dysfunction are not yet available. 

A temporary suppression of the prédicted growth rate (weight and/or 
height gain) has been reported for children receiving long-term stimulant 
therapy. A definie causal relationship between stimulant drugs and this 
finding has not been established. ' 


Precautions: Liver function tests should be performed periodically during 
therapy with Cylert. The drug should be discontinued if abnormalities are 
revealed and confirmed by follow-up tests. (See ADVERSE REACTIONS 
regarding reports of abnormal liver function tests and jaundice.) 

Cylert should be ad ninistered with caution to patients with significantly 
impaired hepatic or renal function. 

The interaction of Cylert with other drugs has not been studied in humans. 
Patients who are receiving Cylert concurrently with other drugs, especially 
drugs with CNS activi:y, should be monitored carefully. 

Cylert failed to demonstrate a potential for self-administration in primates. 
However, the pharmacologic similarity of pemoline to other 
psychostimulants with known dependence liability suggests that 
psychological and/or physical dependence might also occur with Cylert. 
There have been isola-ed reports of transient psychotic symptoms occurring 
in adults following the long-term misuse of excessive oral doses of pemoline. 
Cylert should be given with caution to emotionally unstable patients who 
may increase the dosaze on their own initiative. 

Usage during Pregnancy and Lactation: The safety of Cylert (pemoline) for 
use during pregnancy and lactation has not been established. 

Fertility, reproduction, and teratology studies were conducted in laboratory 
animals. Pemoline, in doses of 18.75 or 37.5 mg./kg./day, had no effect on the 
fertility of male or female rats. The drug, when given to pregnant rats (from 
gestation day 15 through weaning) and to rabbits (from gestation days 6-18) 
at these same dosage levels, produced no teratogenic or embryotoxic effects, 
and had no effect on the viability of the young at birth. However, increased 
incidences of stillbirths and cannibalization were observed when pemoline 
was given to rats at these dosage levels, beginning 14 days prior to conception. 


Adverse Reactions: Insomnia is the most frequently reported side effect of 
Cylert; it usually ozcurs early in therapy, prior to an optimum therapeutic 
response. In the major. ty of cases it is transient in nature or responds to a 
reduction in dosage. 

Anorexia with weight loss may occur during the first weeks of therapy. In 
the majority of casss it is transient in nature; weight gain usually resumes 
within three to six months. 

Stomach ache, skin rashes, increased irritability, mild depression, nausea, 
dizziness, headache, drowsiness, and hallucinations have been reported. 

Elevations of SCOT. SGPT, and serum LDH have occurred in patients 
taking Cylert, usually after several months of therapy. These effects appear to 
be reversible upon witk drawal of the drug, and are thought to be 
manifestations of a delayed hypersensitivity reaction. There have also been a 
few reports of jaundice occurring in patients taking Cylert; a causal 
relationship between the drug and this clinical finding has not been 
established. 

There have been reports of dyskinetic movements of the lips, face, and 
extremities occurring with the use of Cylert. Convulsive seizures have also 
been reported. A definite causal relationship between Cylert and these 
reactions has not been established. 

Mild adverse reactions appearing early during the course of treatment with 
Cylert often remit with continuing therapy. If adverse reactions are of a 
significant or protracted nature, dosage should be reduced or the drug 
discontinued. 


How Supplied: Cylert (pemoline) is supplied as monogrammed, grooved 
tablets in three dosage strengths: 
18,75 mg. tablets (white) in bottles of 100 (NDC 0074-6025-13) 
37.5 mg. tablets (orarge-colored) in bottles of 100 (NDC 0074-6057-13) 
75 mg. tablets (tan-cclored) in bottles of 100 (NDC 0074-6073-13) 
Cylert Chewable is supplied as monogrammed, grooved tablets in one 


dosage strength: — — ; 
37.5 mg. tablets (orar ge-colored) pd 
in bottlegof 100 (NDC 0074-6088-13) 
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This compilation of articles and memoranda is geared to 
further your understanding of your role in regard to: your 
nursing home patients; their families; and the nursing home 
staff. Published by the American Medical Association, The 
Medical Director in the Long-Term Care Facility is the 
only book of its kind. 


The Table of Contents includes: 


e Doctor's Role in the Nursing Home 

e Medical Direction in Long-Term Care Facilitie 

e Role Relationships of the Medical Director 

e The Role of the Physician in Long-Term Care 
Facilities—The Administrator' s Viewpoint 

e Federal Regulations and Proposed Duties for the 
Medical Director in the Skilled Nursing Facility 

e The Nursing Home's Medical Director— 
A New Breed of Mentor 


The Medical Director in the Long-Term Care Facility 
should help you to meet the nursing home problems which 
you encounter. Use the coupon to order this valuable 
compendium today. 


$3.50 


Order Dept./OP-22 
American Medical Association 
535 N. Dearborn/Chicago, IL. 60610 
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Please send... copy(ies) of THE MEDICAL DIREC- 


TOR IN THE LONG-TERM CARE FACILITY, OP-22, at 
$3.50 each. Enclosed is $ , payable to the 
AMA. 


Name 
Address... 500000000 
City/State/Zip 
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Critical Malnutrition 


in Breast-Fed Infants 


Three Case Reports 


Herbert E. Gilmore, MD, Thomas W. Rowland, MD 


€ Three breast-fed infants of primipa- 
rous women had hypothermia, azotemia, 
and severe dehydration and malnutrition. 
No disease entities were identified. 
Although the cause of inadequate breast 
nutrition was unclear, these cases under- 
score the necessity for close follow-up 
and support of first-born breast-feedin 
babies. 

(Am J Dis Child 132:885-887, 1978) 


AS for the biological, psy- 

chological, and economic advan- 
tages to the breast-fed infant and its 
mother are well supported.'? Al- 

| though these benefits have served as 
an impetus for the general promotion 
of breast-feeding, it is clear that in 
certain situations the nursing mother 
may fail to supply adequate nutrition 
for her baby.* 

That such undernourishment may 
rapidly reach critical proportions is 
illustrated by a cluster of three breast- 
fed infants recently admitted to this 
medical center with profound cachex- 
ia, hypothermia, hypoglycemia, and/ 
or shock. It is notable that all were 
first children of upper-middle-class 


From the Department of Pediatrics, Baystate 


, Medical Center, Springfield, Mass. 
* Reprint requests to Department of Pediatrics, 
Baystate Medical Center, 759 Chestnut St, 
Springfield, MA 01107 (Dr Rowland). 
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women. Two sets of parents misinter- 
preted their infants’ infrequent cry- 
ing and extended sleeping as signal- 
ing that breast-feeding was progress- 
ing satisfactorily. 


REPORT OF CASES . 


Case 1.—This patient was transferred to 
this hospital at age 30 days after he arrived 


in a local emergency room in profound 


cardiovascular collapse. He was a 3,340-¢ 
infant born to a primiparous woman after 
a normal full-term pregnancy and deliv- 
ery. 

Physiologic jaundice was the only nota- 
ble finding in the newborn period. At 
home, he was breast-fed every four hours, 
and he initially had a “reasonably good” 
suck and seemed to be feeding normally. 
There was no vomiting, diarrhea, or respi- 
ratory distress. The mother was taking no 
medications and was on a normal diet. 

One week prior to admission, he began 
sucking less well and cried more often. He 
was nursed every three hours, but his 
appetite seemed to lessen. Because of 
lethargy and poor feeding, he was taken to 
a hospital emergency room where he was 
found to be moribund, hypothermic, and in 
severe shock. An intravenous line was 
inserted with some response in the 
patient's condition, and after a diagnostic 
lumbar puncture, he was transferred to 
this hospital. 

On examination, he séemed to be a 
severely marasmic, pale, cold baby. with a 


weak cry. His weight was 2,750 g, 590 g 
below birth weight. The pulse was 96 beats 
per minute, with respirations, 44/min. 
Rectal temperature was 33.1 °C. Blood 
pressure was not obtainable. Head circum- 
ference was 34.5 cm and length was 50 em 
(both just below the third percentile for 
age) Muscle tone was decreased. The 
remainder of the examination was unre- 
markable. 

The hemoglobin level was 14.4 g/dl, with 
a hematocrit concentration of 48%. The 
WBC count was 7,200/eu mm, with 51% 
polymorphonuclear. leukocytes and 41% 
lymphocytes. Levels of serum sodium were 
186 mEq/liter; potassium, 4.9 mEg/liter; 
chloride, 112 mEg/liter; and CO,, 14 mEq/ 
liter. The BUN level was 78 mg/dl and the 
blood glucose level.was 178 mg/dl (intrave- 
nous dextrose running)  Cerebrospinal 


fluid obtained at the referring hospital 


showed one WBC and three RBCs per 
eubie millimeter; glucose level was 10 mg/ 
dl and protein level was 95 mg/dl. Cultures 
of CSF, blood, urine, stool, and throat 
failed to show pathogéns. Skull and chest 
roentgenograms were within normal lim- 
its, as was an ECG. Repeated lumbar punc- 
ture was performed that showed a glucose 
level of 108 mg/dl. Analysis of arterial 
blood showed a pH of 7.41, a Po, of 118 mm 
Hg, a Pco, of 20 mm Hg, and a bicarbonate 
level of 12 mEg/liter. The baby received 
nafeilin sodium and gentamicin sulfate 
intravenously and was placed in a warmer. 
After hydration, the BUN decreased to 9 
mg/dl. 
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"The baby fed slowly, but gained: ween 
appropriately, and at the time of discharge 
from the hospital was taking 600 ml of 


. formula (Enfamil) daily without difficulty. . 
__ At his eight-month evaluation, he seémed | 
x. . like a robust, well-nourished child-with a .' 


„weight of 10 kg (95th percentile), length of 


:" T1 em (75th percentile), and head circum- 
. ference of 43.8 em (20th percentile), His 


dévelopmental achievements and Physical 
examination were normal. . 
Case 2.—A.27-day-old male infant, was 


-. seen in the emergency ward of this hospital 
-« jn extremely emaciated: and dehydrated | 
condition. He was born to a primiparous 

` 28-year-old woman after a normal preg- 


nancy and delivery; he weighed 2,790. g. . 


:; "Bilateral facial and'sealp hematomas were 
~., -. noted at birth, but the immediate.postpar- : 
|. tum course was uncomplicated. The mother ` 


began breast-feeding or tlie first day, and 


"^ - this was uninterrupted: during 24 hours of 


phototherapy Zor transient jaundice. 


.. Breast engorgement was noted during the 
"first “two weeks, but subsequently : de- 


'ereased.. A mixture, ‘of oxycodone HCl, 


7 oxycodone terephthalate, caffeine, aspirin, 


and phenacetin (Percodan) was used: dur- 
ing the first two weeks of breast-feeding 
for perineal pain (six to eight 4.88-mg 


2 — tablets per weex). Initially the baby fed 
“well on demand every three hours, 15 


minutes : per breast, but by two weeks did 


`. so, with less vigor at increasing intervals, 


oecasionally going nine hours without feed- 


ing. 
At 3 weeks of age, he TT. sleepier 


o. ‘and “did not seer to be paying attention at — 
>. all” during feed:ng. He “didn’t appear to 7 
. - be hungry since he wasn't crying,” and. the : 


mother believed that his sleepiriess meant 
he was “satisfiec.” He had no vomiting or 


. diarrhea and was not otherwise ill. When 


the mother found him "cold to- touch,” she 


i ` brought the bab» to the emergency ward. 


On admission to the hospital, the rectal 
temperature was 33.0 °C, weight was 2,440 


i - .g (850 g below birth weight). Heađcireum- 


ference was 33 em, the same as at birth and- 


. . below the third percentile for age. The : 
pulse was 120 beats per minute and - 
f thready; systolic blood pressure was 92 mm 


Hg. Respiratione were 28 per minute and 


<- shallow, with an óceasional Cheyne-Stokes 


pattern. Blood for glucose determination 


"was not obtainec before intravenous dex- ; 
. ' trose therapy was begun. The WBC count 

. s. was 17,200/cu mm (55% polymorphonuclear ` 
a - leukocytes, 42% lymphocytes), and hemato- 


erit concentration was 4995. The lévels of 


'. "erum sodium were 134 mEq/liter; potas- 


sium, 5.4 mEg/liter; chloride; 110 mEq/ 


|. liter; bicarbonate,.10.mEq/liter; BUN, 51 
` “mg/dl; creatine, 0.9 mg/dl, and serum 
acetone, negative. The total serum protein 


: level was 4.9 g/dl. Cerebrospinal fluid anal- 
` ysis was normal, and CSF, blood, urine, and 
. stool cultures were negative. Chest roent- 


genogram was unremarkable. ` 
Oral feedings were ‘Started: ‘slowly with 
progression to full-strength, formula, (En- 


: famil) without difficulty. Results of quali- 
- tative serum and urine amino acid tests, _ 
serum T, and. T,, sweat chloride, a;-anti-' 


, trypsin, computerized tomography scan of 
, head, and liver function tests were all 
normal. The stool did not contain excessive 


amounts of fat, and.results of' ‘tests for 


reducing substances were negative. - 


. He-was discharged on the 25th hospital 


: day at age 52 days; weighing 2,920 g and 
' has done: well on bottle formula (Enfamil). 


His weight at 2 months of age was 3,430 g.. 
.. an uneventful five-day stay. 
3 moriths of age, 5,160 g (15th percentile for ^ - 
age). Whole milk feeding was introduced at : 
` 4 months of age without problem, and at 8 ` 


. (below the third percentile for age), and at 


. months, weight was 7,512 g (tenth percen- 


‘tile for age) and height was 66 em (third- 


percentile. for age) He ;has- progressed 


` normally . through all diet . changes, and 


presently, at 10% months of age, is on 
. Junior -soft table foods. 
development has been normal. 


His mother had read painphlets concern- 
ing nursing and had a very positive atti- ' 


‘tude towards breast-feeding,. believing 


" that it "is the best'tliing for mother and.. 


"baby." Although she had received very 
little support from either her mother or her 
friends, she had had some ‘instruction in 
'. breast-feeding in the hospital before and 


„after delivery. In retrospect, ‘she feels that ` 
‘it was not enough to alert: her to the signs . 


of breast-feeding failure. 


. Case 3.—A ,18-day-old infant was Tes 
ferred to this hospital after she was.. 


brought to her family pediatricidn because 


' of “lack: of- bowel movements." On exami- . 
"nation, she was an extremely’.emaciated,. 
. dehydrated infant with sallow skin color, 


His neurologic - 


* A T i ‘ . ‘t 
organisms were evident on Gram's stain; : 


` Cultures of CSF, urine, and blood grew no 
; pathogens. The WBC count was 9,400/cu 
„mm with 2295 polymorphonuclear leuko- . 
- -eytes, 71% lymphocytes, and 776 monocytes: 
- "The hematocrit level was 44%.. Electrocar- 


` diogram was unremarkable. Chest roent-' 


. genogram showed “crowding of the mark-. 


ings in the medial portion of the right 


- “lower lobe,” but was otherwise normal. . 


The baby received intravenous dextrose’ 


and was placed in a warmer. Intravenous: 
‘ nafeillin (20 mg. every six hours) and 
. gentamicin (8 mg every eight hours) were 


administered for 48 hours. By the third | 
hospital day, she was accepting formula 
feedings well, the serum bilirubin level had. 
decreased to 7.7 mg/dl; and she completed; 


^. History showed that she was born after 


an uneventful 36-week gestation, weighing 


2,550 g. At delivery, the amniotic fluid was 


meconium stained and tracheal suctioning: 


+ 


was required.. Apgar scores were 4 at one! 


.minute, and 7 at five minutes, but. the chest: 


roentgenogram. and -blood gas determina-. 
tions were both normal. The baby did well, 
and breast-feeding was begun at two days, 


` at-which time breast engorgement was. 
. evident. On the fourth hospital day, a fever 


and rash. developed in the mother, and 
breast-feeding - was discontinued for 24 
hours during which time the mother 
successfully expressed ‘milk. from her. 
breasts. Weight at the time of discharge 
was 2,380 g (fifth day). . 

Maternal health was good and no medi- 
cazions were taken during the breast-feed- . 
ing period. The baby sucked well about 20° 
minutes from each breast, according to the 
mother, then slept for three to four hours 


-before awakening. ‘The, mother. was some- : 


what concerned that “the breasts did not: 
feel-full" but ejection of milk from the 


 honfeeding breast was noted. The mater- - 


' noticeably diminished skin. turgor, and ^ 


almost a absence, of subcutaneous 
fat. 


Her weight was s1 ,920 g, a 630-g loss: Since, > 


“birth. Head circumference was 32 cm. The 
- temperature . was 35.7 AC: pulse, 80 beats 


‘per minute, and blood pressiire, 80 mm Hg. . 


‘Other than severe inanition and lethargy, 
the physical examination was normal. 
Initial levels of blood glucose were 25 mg/ 
‘dl; BUN, 85 mg/dl; serum sodium, 148 
mEq/liter; potassium, 5.4 mEq/liter; chlo- 


vride, 116 mEq/liter; and’ bicarbonate, 6 . 


mEg/liter. The serum bilirubin level was 


-10.7 mg/dl: Lumbar püncture showed a. 


protein level of 76 mg/dl and a glucose 
level of 199 mg/dl (intravenous dextrose 
rünning). Four RBCs and Six lymphocytes 


E per cubic millimeter were seen, and rio 
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nal diet was normal, and the mother: had > 
augmented her fluid intake. No supple- : 


‘mentary formula had been offered, but. 


intermittently. 60 to 90 ml of water were 


‘given. Other than scarcity of bowel move- ' 


. ments, the baby had reportedly seemed | 


` well, without vomiting, diarrhea, or fever. 


. With the support of her husband, the’ 
mother, 29 years old, had elected to ris 


' .feed based on lier understanding that " 


was the best thing for the baby." ane 
tion was acquired through breast-feeding . 


. literature.as well as nursing. advice after : 
delivery. The pediatrician did not provide . 
specific breast-feeding technique instruc- | 


‘tion but supported her in her decision to , 


Head circumference at age 4 months was | 


"nurse. 


After. dahare from the hosptial, the. 
baby has done well on. formula feedings. | 


4 
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. 42 em (50th percentile). At the.recent six- 


month examination, the physical examina- 
tion was normal, with a weight of 6,600.g 


and a length of 64 em. 


COMMENT 


Breast-feeding failure in primipa- 


. rous women is a common experience. 
. Of 106 such mothers followed prospec- - 


tively by Hytten and Yorston, 104 
experienced nursing difficulties and 
74' discontinued breast-feeding by 
three months. Forty of these babies 
showed poor weight gain’ (less than 
141 g per week). Waller’ estimated 
that only 30% of primiparous women 
have a satisfactory breast-feeding 


experience, 50% have nursing difficul- . 
ties, and 20% are likely to have. , 


outright failure. In 1976, Cole® re- 


' ported an increase’ in breast-feeding 


success in 140 mothers (one third stop- 


‘ped by three months), but 42% still 


encountered difficulties. 
Breast-feeding . failure has been 
related to maternal motivation and 
environmental factors, breast and 
nipple problems, abnormal babies, and 
lack of physician and nursing sup- 
port. 7 Bueno the concept of 
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"primary inadequacy of. Banon has 


been denièėd, “`a number of studies 
have. reported breast-feeding failure 


` for no obvious cause in- 40% to 60% of | | 


the cases.*5 


. The three Infants in the. peent. 


report illustrate that, regardléss of 
eause, unrecognized breast-feeding 
malnutrition may rapidly lead to life- 


threatening consequences. Although. . 
factors, including maternal oxycodone’ . 


ingestion, breast-feeding jaundice, or 


. unrecognized infection might be sug- 


gested as causing feeding failure in 
our patients, no evidence of metabolic, 


neurologic, infectious; or other disease - 


states -could be detected that would 
account for the severity of their clini- 


cal presentation. In addition, the fact ` 

that all were doing well on formula at 
follow-up evaluation supports à pri- 
mary role of opea EE malnutri- | 


i 


tion. 
Hypoglycemia, liypotherinia, iyoo: 


tension, and azotemia are all. well- 


recognized sequelae to malnutrition 
and - dehydration." 32 "The effect of 
such severe calorie-protein deficiency 
during critical periods of brain growth 


LJ problematieal, d but current data. 
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A create concern for future psychomotor 


‘development in these babies. Fortu- 
nately, results of neurologic examina- 
tion were normal in all three babies on 
-six- to ten-month follow-up. 

The: undernourished but content 


' breast-fed baby is a well-recognized 


but uncommon ‘phenomenon.>-"*-6 The 
mothers of patients 2 and 3 both 
commented that it was the baby’s 


"good nature” and “satisifed behav- 


ior" that had reassured them that 


. nursing was going well The occur- 
. rence of all three cases in primiparous 


mothers suggests the liability of these 
women to fail to recognize abnormal 
breast-feeding behavior in their in- 
- fants. - 

Successful breast-feeding requires 
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and early follow-up. It is hazardous to 
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» advantages assure all nursing moth- 


ers of providing . adequate nourish- 
ment to their infants: 


p R Name 
: and Trademark of Drug 


Gentamicin sulfate—Garamyein. 


* 


the body: temperature .of. children, Br Med J 


12. Vaughn, VC, McKay RJ, Nelson WE: Tezt- 
. book of Pediatrics, ed 10. Philadelphia, WB Saun- 
"ders Co, 1975, p 188. ; 

18. Fomon SJ: Infant Nutrition, ed 2. Philadel- 


. phia, WB, Saunders Co, 1974, p 508. 


14. Eiger MS, Olds Sw: The Complete Book of 
Breast Feeding. New York, Workman Publishing 
Company: Ine, 1972, p 154. 

15. Gordon RR: Failure to thrive at the breast. 
Lancet 2:1807, 1976. . 

16. Davies DP, Evans TI: Failure to thrive at 
' the breast: Lancet 2:1194-1195, 1976. : 


MES 


Malnutrition—Gilmore & Rowland - 887 
eos E 





—€— (MERE RR 


Cushing's Syndrome 


and Acute Lymphoblastic Leukemia 


Marco Danon, MD; Edwin N. Beckman, MD; J. Cerlos Kase, MD; 


Rudolph Toch, MD; John D. Crawford, MD 


e Cushing's disease. developed in a 5- 
year-old girl with acute lymphoblastic 
leukemia 18 months after her last thera- 
peutic exposure to adrenal glucocortico- 
steroids. Obesity, hyperpigmentation, 
striae, osteopcrosis, and hirsutism were 
accompanied by elevated levels of plasma 
cortisol. These showed no diurnal fluctua- 
tion and they were not suppressed by 
dexamethason2. At autopsy, the adrenal 
glands were enlarged and the pituitary 
gland showec increased numbers of 
basophils of the adrenocorticotropic hor- 
mone  (ACTz3)/melanocyte-stimulating 
hormone secreting type. Leukemic infil- 


trates in brain tissue were prominent in | 


the hypothalamus and in the limbic 
system. It is postulated that the destruc-' 
tive leukemic infiltrate of the limbic 


, system removed a restraining influence . 
with basophilic . 


on pituitary function, 
hyperplasia, ACTH hypersecretion, adre- 
nocortical hypertrophy, and clinical Cush- 
ing's disease the consequences. 

(Am J Dis Child 132:888- 892, 1978) 


his report describes the develop- 

ment of Cushing's syndrome in a 
child with acute leukemia. Cushingoid 
changes assoziated with the adminis- 
tration of large doses of glucocorti- 
coids' are so frequently seen in such 
patients as to be unremarkable. The 


present instance is noteworthy in that ` 


the clinical and biochemical changes 
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developed when no corticosteroid was 
being adminstered. Pathological stud- 


- jes showed leukemic infiltrates in the 


limbie system and the hypothalamus, 
areas of the CNS known to modulate 
adenocortical ‘activity through con- 
irc] of adrenocorticotropie hormone 
(ACTH) release? Changes in the 
pituitary gland were marked by 
hyperplasia of basophils, the cell type 
associated with ACTH secretion." It is 
postulated that the leukemic infil- 
trates caused the loss of function of 


portions of the limbic system impor- 


tant for the restraint of pituitary 
ACTH release and thereby mediated 
the patient's hypercortisolism. 


REPORT OF A CASE 


A 8-year 4-month-old girl had been well 
until March 1€69 (Fig 1, left). At that time, 
she fell and was left with a limp. Two 
months later, anorexia and progressive 
fazigability developed. When seen in May 
1959, she was a pale, slender girl, with a 
height of 100 em and a weight of 18.6 kg. 
Her blood pressure was 104/70 mm Hg. She 
had extensive generalized adenopathy and 
hepatosplenomegaly. Results of a neuro- 
logical examination were norma]. Her 
hematocrit reading was 1£96 and her WBC 
count was 7,500/cu mm, with a differential 
ce.l count of two polymor»ohonuclear cells, 
two eosinophils, 21 lymphocytes, and 75% 
lymphoblasts. Her platelet count was 
32,000/cu mm. Examination of the bone 


marrow aspirate showed numerous lym- 


pkoblasts that confirmed the diagnosis of 


acute lymphoblastic leukemia. 


` She was started on a regimen of intrave- 
ncus vincristine sulfate, 2 mg/sq m weekly, 
combined with oral prednisone, 60 mg/sq 
m daily. Allepurinol, 100 mg, was given 
twice daily for the first five days. After 
three weeks, vincristine therapy was 


` 


discontinued and oral methotrexate substi 


„tuted at a dose of 15 mg weekly. A sligh 


cushingoid appearance developed durin; 
the prednisone therapy but it disappeare 
when prednisone therapy was discontinue 
after a six-week course. Her leukemi: 
remained in remission while she receivet 
methotrexate therapy alone. 

Sixteen months after her initial ihes 
she was readmitted to the hospital becausı 
of symptoms suggestive of toxic reactiot 
to methotrexate. She had prominen 
abdominal pain and multiple mouth ulcers 
Her physical appearance was that of a thir 


- hyperpigmented girl with a height of 103. 


em and a weight of 13.5 kg. A bone marrov 
examination confirmed that her leukemi: 
continued in remission. Treatment wa: 
changed to 50 mg of mercaptopurine dail: 
and she was discharged. _ 

Her third admission, three months later 
was because of weight gain, increasec 
appetite, puffiness of the face, behaviora 
changes, and headaches. Examinatior 
showed a 54-year-old cushingoid girl (Fig 
1, center) with a height of 105 cm and : 
weight of 21 kg. Her blood pressure wa: 
100/68 mm Hg. She had full, plethoric 
cheeks, with increased fine black hair or 
the forehead, in the sideburn area, and or 
the upper back. The abdomen was protu. 
berant, the liver and spleen were enlarged 
skin pigmentation had increased, and there 
were purple striae of the skin in the flank 
areas. The fundi were normal bilaterally 
and no meningeal or focal signs were 
found. A lumbar puncture showed an open 
ing pressure of 230 mm H,O and clear fluic 
containing 464 malignant mononucleal 
cells per cubie millimeter. Examination ol 
the Done marrow showed no blast forms 
Glucosuria was present. The plasma corti 
sol concentration at 8 PM had increased ti 
15 ug/d! (normal, less than 7 ug/dl). 

The child began receiving intratheca 
methotrexate 12 mg/sq m daily for eigh 
dosages. Thereafter, oral methothrexat 
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herapy was reinstituted. The treatment 
elieved her of headaches and she remained 
]most asymptomatic for the next 11 
nonths at which point she suffered a frac- 
ure of the left fibula. Roentgenograms 
howed severe generalized osteoporosis. 

Her final hospitalization was at the age 
ff 6 years and 7 months, in June 1972; 
iospitalization occurred because of com- 
laints of irritability and headaches. She 
iad a prominent cushingoid appearance 
Fig 1, right). Her height was 110 em and 
ier weight was 27 kg. Hyperpigmentation 
vas especially noticeable over the joint 
»rominences. The hirsutism and striae had 
nereased. She had truncal obesity with a 
juffalo hump, enlargement of the liver and 
he spleen, a waddling gait, and general- 
zed muscle weakness. There was no 
vidence of virilization. Bilateral edema of 
he optic disks was present. Both bone 
narrow and CSF examinations showed 
1eavy lymphoblastic infiltrates. 

Endocrine studies during this final 
admission included a plasma cortisol value 
increased to 53 ug/dl at 8 AM (normal, 10 
to 25 ug/dl) and to 56 ug/dl at 8 PM. 
Dexamethasone, 1 mg, given orally at 
midnight? failed to suppress the plasma 
»ortisol level, the value at 8 AM the follow- 
ing morning being 46 ug/dl (normal, less 
than 5 pg/dl). Plasma concentrations of 
uteinizing hormone and follicle-stimulat- 
ing hormone (FSH) were 1.0 and 4.3 mIU/ 
ml, respectively, both within the normal 
prepuhertal range. The plasma testoste- 
rone level was 0.02 ug/dl (normal for age). 
A fasting blood sample showed a normal 
growth hormone level of 4 ug/ml with no 
elevation at two and three hours postpran- 
dially. The serum thyroxine level was 6.5 
ug/dl, the free thyroxine level was 1.4 
ug/dl, and the thyroid-stimulating hor- 
mone (TSH) level was 1.4 uU / ml, all within 
normal limits. 

Treatment with vincristine, cytarabine, 
cyclophosphamide, intrathecal methotrex- 
ate, and cranial radiation was unavailing. 
Grand mal seizures developed and the 
child’s clinical condition deteriorated de- 
spite transfusions of platelets and packed 
RBCs. Death occurred on the third hospital 
day. 


PATHOLOGIC FINDINGS 


At autopsy, the general features of 
Cushing's syndrome were noted. 
There were numerous cutaneous 
striae, petechiae, and ecchymoses. A 
moderate amount of tarry black mate- 
rial was present in the stomach and 
proximal intestines, without distinct 
mucosal lesions. Leukemic infiltrates 
composed of lymphoblasts were found 
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in the kidneys, the liver, and the 
spleen. The bones showed cortical 
thinning with enlargement of the 
medullary cavities. The marrow was 
packed with lymphoblasts; the num- 
ber of megakaryocytes was greatly 
decreased. Mild early pneumonitis 
was present. The weight of the adre- 
nal glands was at the upper limit of 
normal for age, with the right gland 
weighing 4.2 g and the left gland 
weighing 4.8 g, compared with the 
normal combined weight of 6.0.+ 1.8 
g for girls of 6 to 10 years of age. The 
cortex was 1 mm thick, well lipidized, 
and with slight focal nodularity. The 
thyroid gland, breasts, ovaries, fallo- 
pian tubes, uterus, and external geni- 
talia were normal. 

No gross abnormality of the pitui- 
tary gland was apparent. On histolog- 
ical examination, however, large num- 
bers of medium-sized polygonal cells 
with abundant small granules were 
seen; the cytoplasm stained basophilic 
with hematoxylin-eosin, and magenta 
with the PAS-orange G stain. These 
cells were uniformly distributed 
throughout the anterior pituitary 
gland (Fig 2) and comprised approxi- 
mately 25% of the total. They were 
similar in appearance to basophils of 
the melanocyte-stimulating hormone 
(MSH)/ACTH type (A. B. Russfield, 
MD, PhD, unpublished data, 1972).' 
The cells did not form nodules nor 
were the changes of Crooke's hyaline 
degeneration present. The posterior 
pituitary gland was normal. 

The brain weighed 1,200 g, the aver- 
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age for her age being 1,243 g.* The 
leptomeninges were diffusely thick- 
ened and discolored yellow, with 
numerous petechiae and ecchymoses. 
On section, there was brownish discol- 
oration, softening, and thickening of 
the entire corpus callosum and septum 
pellucidum (Fig 3). Similar foci of 
softening and of discoloration were 
also present in the region of the ante- 
rior commissure, the columns of the 
fornix, the mammillothalamic tracts, 
and the globus pallidus. The amygdala 
and the adjacent uncus were pale 
bilaterally with the demarcation be- 
tween gray and white matter ob- 
scured. Similar changes were present 
in the superior part of the hippocam- 
pus bilaterally. Microscopically, there 
was diffuse and dense infiltration of 
the leptomeninges and the perivascu- 
lar spaces by lymphoblasts and lym- 
phocytes. Leukemic infiltration was 
particularly heavy in the corpus callo- 
sum, the septum pellucidum, the 
fornix, the anterior and posterior 
hypothalamus, the amygdala, the su- 
perior hippocampus, and central white 
matter core of the hippocampal gyrus. 
Other areas, including the cerebral 
cortex, were remarkably free of this 
involvement. Abundant large reactive 
astrocytes and moderate numbers of 
macrophages were associated with the 
parenchymatous infiltrates, suggest- 
ing that they were causing necrosis 
(Fig 4). The leukemic lesions were 
occasionally associated with focal col- 
lections of extravasated RBCs repre- 
senting microscopic and the larger 





Fig 1.—Progression of Cushing's syndrome. Left, Normal appearance of 3-year 4- 
month-old girl at time of diagnosis of acute leukemia. Center, Seventeen months after 
steroid withdrawal at 5% years of age. Note puffiness of face. Right, Thirteen months 
later at 6 years and 7 months with noticeable cushingoid appearance, gross disfigure- 
ment, and skin hyperpigmentation. 
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ones, grossly visible petechiae. The 
nuclei of the hypothalamus were diffi- 
cult to identify because of the 
leukemie infiltrates (Fig 5). Their 
locations could be recognized by the 
finding of occasional aggregates of 
nerve cells among the infiltrating 
cells. 


COMMENT 


Spontaneously oceurring Cushing's 
syndrome is a rare disease in chil- 
dren.*" Its iatrogenic counterpart is a 
regrettably frequent complication of 
long-term administration of adreno- 


cortical steroids for leukemia, nephro- 
sis, and a variety of other disorders.''' 
This frequency and the fact that the 
clinical characteristics of the sponta- 
neous disorder are essentially indis- 
tinguishable from those of patients 
with iatrogenic hypercortisolism led 
initially to the erroneous assumption 
that the clinical changes in our patient 
were related to treatment and, thus, 
to a delay in recognition of the 
unusual pathogenesis of her symp- 
toms. Truncal obesity, moon facies, 
and hypertrichosis reappeared 17 
months after the withdrawal of corti- 


costeroid treatment. This indicated 
that the development of Cushing’s 
syndrome at this time was either a 
second disorder independent of her 
leukemia or it was somehow related to 
the latter disorder through a mecha- 
nism other than the usual consequence 
of corticosteroid treatment. The ele- 
vated levels of plasma cortisol, the loss 
of diurnal variation, and the lack of 
suppression by dexamethasone con- 
firmed the diagnosis.'* That the adre- 
nocortical hyperfunction was central- 
ly mediated and involved excessive 
ACTH secretion was suggested by the 
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Fig 2.—Abundant medium-sized polygonal and basophilic cells 
(arrowhead) are interpreted as melanocyte-stimulating hormone / 
adrenocorticotropic hormone type basophils (hematoxylin-eosin, 
x 670). 
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Fig 4.—Infiltrate of hippocampus by lymphoblasts and lympho- 
cytes with associated large reactive astrocytes. Moderate number 


of large microphages are present, suggesting actual necrosis of 
brain substance (hematoxylin-eosin, x 400). 
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Fig 3.—Coronal section of the brain at level of foramen of Monro 
showing thickening and discoloration of corpus callosum (C), the 
normally paper-thin septum pellucidum (S), and similar changes 
in adjacent structures (see text). A indicates amygdala ( x 1). 





Fig 5.—Posterior hypothalamus inferior to third ventricle (V) with 
parenchymatous and perivascular leukemic infiltrates (hematoxy- 
lin-eosin, x 24). 
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presence of hyperpigmentation of the 
skin.” | 

Although the weight of the adrenal 
glands at postmortem examination 
was only at the upper limit of normal, 
hypertrophy is not a requirement for 
diagnosis of Cushing’s syndrome, 
adrenals of normal size having been 
found in 10% of the patients with this 
disorder.* The extensive lipidization 
of the cortices was compatible with 
hyperactivity secondary to long-term 
ACTH stimulation. Crooke's cells, the 
hyalinized basophils associated with 
autonomous adrenocortical hyper- 
function or prolonged corticosteroid 
therapy,’ were not present in the 
pituitary gland. Instead, there was a 
proliferation of pituitary gland MSH/ 
ACTH basophilic cells of the type seen 
in other cases of Cushing’s syndrome 
in which it has been argued that the 
primary change is a disturbance in the 
hypothalamus that leads to an over- 
production of corticotropin-releasing 
factor (CRF) and increased levels of 
plasma ACTH.'* 

Information about the central con- 
trol of adrenocortical function is still 
incomplete. Studies in man have 
shown that direct stimulation of the 
brain ean lead to either overproduc- 
tion or inhibition of adrenal corticoid 
secretion depending on the particular 
site of excitation. When certain areas 
of the limbic system such as the amyg- 
dala are electrically stimulated, adre- 
nal steroid secretion is increased. 
Stimulation of the hippocampus 
greatly decreases corticosteroid pro- 
duction. Whether those changes in 
steroid secretion are the result of the 
modulation of ACTH by a single 
hormone, CRF, or by a “push-pull” 
system between CRF (stimulation) 
and a second substance, corticotropin 
inhibitory factor (CIF) is still un- 
clear. The sites of production and 
action of these factors within the CNS 
and their chemical structures remain 
to be elucidated. However, in animals, 
altered ACTH secretion occurs when 
the hypothalamic areas presumed to 
contain the neurosecretory cells in- 
volved in the production of CRF and 
CIF are infused with transmitter sub- 
stances.'* The level of plasma cortico- 
steroids rises, presumably signifying 
an increase in ACTH release second- 
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ary to CRF stimulation, when cholin- 
ergic transmitters are administered,’ 
whereas corticosteroid levels drop 
sharply when noradrenergic trans- 
mitters are given." The latter effect 
can be abolished by pretreatment with 
alpha blockers.'*?^ These observations 
suggest that CIF production (or CRF 
inhibition) depends on norepineph- 
rine-secreting neurons in the brain 
stem acting on a-receptors.”’ 

The strongest evidence pointing to 
the existence of an inhibitory hor- 
mone (CIF) opposite in effect to CRF, 
produced in and secreted by the CNS, 
is the fact that adrenocortical hyper- 
secretion occurs in dogs with pituitary 
glands that have been isolated by 
extirpation of the brain.” In this 
connection, it is noteworthy that in 
man proliferation of pituitary gland 
basophilic cells of the type seen in the 
present patient has been described 
after separation of the hypophysis 
and the hypothalamus by stalk sec- 
tion? as well as in association with 
destructive hypothalamic lesions.'*^ 
While Cushing’s syndrome has not to 
our knowledge been noted as a compli- 
cation of stalk section it has been 
reported with hypothalamie disease. 
One such patient had a cerebellar 
tumor and extensive intracranial hy- 
pertension.* In another case, Cush- 
ing's syndrome was associated with 
internal hydrocephalus and a dilated 
third ventricle." These lesions were 
presumed to have produced stimula- 
tion of the hypothalamic areas and 
secondary ACTH release. However, it 
may be more logical to assume that 
loss of brain substance implied loss of 
function. Thus, the disturbance of 
endocrine control in these patients 
with hydrocephalus was more likely 
due to lesions of the inhibitory centers 
that freed the target (pituitary) gland 
from restraint, thereby predisposing 
it to ACTH hypersecretion. 

Leukemic infiltrates of the CNS 
likewise seldom, if ever, stimulate; 
they are known to destroy and thus 
incapacitate the areas involved.**** 
Sites of leukemic infiltration are most 
often found in the meninges”; occa- 
sionally, they involve the brain and 
the spinal cord? but only rarely have 
they been associated with secondary 
dysfunction of the endocrine system. 


Nevertheless, diabetes insipidus has 
been the initial symptom of acute 
leukemia in a previously reported 
case? and, in others, hypothalamic 
invasion of the neurohypophyseal 
tract has been associated with loss of 
antidiuretic hormone secretion later 
in the course of the disease.^^' Simi- 
larly, the development of hyperphagia 
and obesity” has been associated with 
leukemic infiltration of the hypothala- 
mus that presumably destroyed the 
ventromedial nuclei or the ventral 
noradrenergic bundle.** Noteworthy 
in the context of the present report is 
the fact that Hyman et al” described 
clinical manifestations of Cushing’s 
disease in children with leukemia of 
the CNS although no corroborating 
laboratory data were offered. 

The foregoing experimental and 
clinical information on the modulation 
of ACTH secretion together with the 
pathological findings in the brain and 
pituitary gland of our patient with 
Cushing’s syndrome suggest that the 
association of the CNS lesions and her 
endocrinopathy was more than coinci- 
dental. The leukemic infiltrates were 


most prominent in the hypothalamus 


and in the limbic system, the regions 
where experimental manipulations 
most dramatically alter adrenocortical 
funetion.*?'* It is our hypothesis that 
a destructive infiltrate in the limbic 
system removed a restraining in- 
fluence on ACTH secretion. Pituitary 
gland basophilic hyperplasia may have 
been the result both of absent CIF 
restraint and unopposed CRF stimula- 
tion. Excessive ACTH production with 
no diurnal modulation ensued, leading 
to the hyperpigmentation and the 
hypercortisolism of the child. 


This investigation was supported in part by 
Public Health Service grant HD T01 00033 from 
the National Institute for Child Health and 
Human Development and the Shriners Burns 
Institute. 

Agnes B. Russfield, MD, assisted in evaluating 
the histology of the pituitary gland; Edward P. 
Richardson, Jr, MD, and Gerald Nash, MD, 
provided reviews of the neuropathology and 
helped prepare the manuscript. 


Nonproprietary Names and 
Trademarks of Drugs 


Allopurinol—Zyloprim. 
Vincristine sulfate—Oncovin. 
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Staphylococcus aureus Colonization 


and Infection in Newborn Nursery Patients 


James J. Gooch, DPH, Eugene M. Britt, PhD 


è The correlation between Staphylo- 
coccus aureus colonization and infection 
among newborns was studied during a 
four-year period. Of the 9,423 newborns 
cultured, 24% were colonized at the time 
of discharge and in 2% of these an infec- 
tion developed, whereas only 0.2% of the 
noncolonized newborns experienced a 
staphylococcal infection. The weekly col- 
onization rates ranged from 0% to 62%, 
and outbreaks of infections (two or more 
concurrent) occurred periodically when 
the colonization rates ranged from 11% to 
57%. Colonization rates per se did not 
serve as an indicator of an actual or 
potential outbreak of infection. Instead, 
the occurrence of two or more concurrent 
cases of staphylococcal infection or 
presumptive evidence of an outbreak 
seems to be a more reliable indicator than 
colonization monitoring. 

(Am J Dis Child 132:893-896, 1978) 


he newborn who becomes colo- 

nized with Staphylococcus aureus 
after birth is more likely to have a 
staphylococcal infection develop than 
one who is uncolonized.'" Because of 
this, effective control of staphylococ- 
cal colonization in the newborn has 
become an integral component of 
infection control in the hospital nur- 
sery. During the past several years, 
considerable effort has been devoted 
to the development of techniques for 
controlling staphylococcal colonization 
among newborns.*'^ One such proce- 
dure is that of staphylococcal coloniza- 
tion surveillance. Staphylococcal col- 
onization surveillance was initiated in 
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an effort to recognize any sudden 


increase in the staphylococcal coloni- . 


zation rate and to permit prompt 
remedial action before a severe epi- 
demie could develop. The effective- 
ness of this infection surveillance 
procedure was studied over a four- 
year time period by analyzing 
S aureus colonization rates and their 
influence on the development of 
nursery-acquired infections among 
newborns. 


METHODS 
Nursery Routines 


During the four-year study period, 
admissions to the nursery averaged 2,300 
newborns per year; the average stay was 
four days. The nursery was situated on the 
top floor of a 558-bed community-teaching 
hospital adjacent to the delivery suites and 
the obstetrical ward. Traffic into the 
nursery was restricted. The nursery was 
organized into a cohort system of two small 
nurseries each admitting 20 consecutive 
newborns directly from the delivery room. 
Premature infants or those who were high 
risk or ill at birth were admitted to the 
"premie" nursery rather than the general 
nursery. The newborns remained in their 
respective cohorts until discharged. At- 
tempts were made to have nursing person- 
nel limit their work to one of the cohort 
groups during a given shift, but because of 
the large number of newborns and limited 
staff, the nurses often worked in both 
areas. | 

All nursery personnel followed routine 
nursery technique. This included a three- 
to five-minute hand scrubbing with 3% 
hexachlorophene on entering the nursery 
and a hand washing with the same prepa- 
ration before and after each infant contact. 
Nurses working full-time in the nursery 
wore scrub dresses and caps or hairnets. 
Physicians, students, and technicians fol- 


lowed the same hand washing technique 
and, in addition, wore gowns covering their 
street clothes. 

On admission to the nursery, the 
newborns were weighed and vital signs 
were taken. When their temperature was 
stable, each newborn was bathed with 3% 
hexachlorophene and, thereafter, given a 
daily soap bath. During the initial bath, 
special attention was given to the removal 
of the vernix and blood, and cleansing of 
the suleus around the umbilicus. After the 
bath, the infant was immediately rinsed 
with water. No other preparations were 
applied to the umbilical stump. 

Newborns were taken to their mothers 
for feeding several times a day. Mothers 
and other family members were instructed 
to wash their hands before handling the 
infants. 


Culturing Methods 


One cotton tip applicator was used to 
culture both the anterior nares and umbili- 
cal stump of all infants at the time of their 
discharge from the nursery. The swabs 
were sent to the bacteriology laboratory 
where they were inoculated onto a sheep's 
blood agar plate and incubated at 37 °C for 
24 to 48 hours. Colonies suggestive of 
S aureus were tested for coagulase by the 
slide coagulase test. 

The nares of personnel assigned to the 
nursery were cultured for S aureus on 
employment. Personnel with positive cul- 
tures were not excluded from the nursery; 
however, personnel were excluded whenev- 
er staphylococcal lesions developed. 


infection Surveillance 


Infants were monitored while in the 
nurseries by the epidemiologist, the 
attending staff physicians, and the nurs- 
ing staff for the occurrence of infection. 
This monitoring continued for 14 days. 
after the infant's discharge from the 
nursery. Postdischarge information on the 
occurrence of infection was obtained 
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Table 1.—Annual Staphylococcus aureus Colonization Rates and Infection Rates for Colonized and Noncolonized Newborns ` 











Colonized .  Noncolonized 
i ———————————————————— 
No. of No. of No. of Colonized No. of 
Newborns Total Newborns Newborns Infected Total Newborns No. of Noncolonized 
Year Cultured Cultured (96) (96) Cultured (96) Newborns Infected (96) 





1974 2,386 609 (25.5) 18 (2.95) 1,777 (74.5) 5 (0.28) 


through a variety of infection surveillance 
techniques that included voluntary report- 
ing, telephone surveys, and clinie visits. 







Table 2.—Total Number of Newborns Infected by Place Where Infection 
Occurred and by Sex 


The attending physician was the most 
eonsistent source of such information. 

In general, "infection" was defined as 
the presence of S aureus in body tissue or 
fluid accompanied by a clinical adverse 
effect (either locally or systemically) on the 
newborn. "Colonization" was defined as 
the persistence of S aureus on the skin, in 
body tissues, or in body fluids but without a 
dinieally adverse effect. Therefore, only 
those newborns with evidence of infection 
were regarded as such and those without 
symptoms were regarded as colonized. A 
detailed discussion of the guidelines used 
in this study for defining infections can be 
found in a publication by the Center for 
Disease Control, Atlanta." 


RESULTS 


Of 9,423 newborns cultured during 
the study, 2,251 (23.9%) were colonized 
with S aureus before or at the time of 
their discharge from the nursery 
(Table 1). Staphylococcus aureus in- 
fection developed in 53 (2.35%) of the 
eolonized newborns, whereas only 
0.25% (P< .01) of the noncolonized 
newborns experienced a staphylococ- 
cal infection (Table 1). It should be 
pointed out that for purposes of anal- 
ysis, any infant in whom a staphylo- 
coccal infection developed prior to the 
time of routine culture was considered 
colonized and, therefore, was included 
in the number colonized. As seen in 
Table 1, the colonization rate progres- 
sively increased during the course of 
the study, whereas the staphylococcal 
infection rate among the colonized 
newborns did not. The unusual de- 
crease in both the number and percent 
of staphylococcal infections among 
the colonized newborns in 1973 is 
unexplained and was not associated 
with any nursery procedural changes 
(Table 1). The staphylococcal infection 
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Place 

No. of 
Newborns In-house 

Year Infected Infections (96) 


1972 19 9 (47) 


1975 20 2 (10) 
Total 71 21 (30) 


rate among the noncolonized new- 
borns increased with each passing 
year (Table 1). 

Of the 71 staphylococcal infections 
which occurred in newborns during 
the study, 70% occurred within 14 days 
after their discharge from the nursery 
(Table 2). In addition, it seems from 
the data summarized that male new- 
borns are particularly prone to coloni- 
zation and development of staphylo- 
coccal infection. During the study, 
55% of the colonized newborns were 
males and 3.15% of these males expe- 
rienced staphylococcal infections as 
compared with 1.38% of the 45% colo- 
nized females (Table 3). Based on the 
incidence of infections, 76% of the 
staphylococcal infections occurred in 
male newborns during the four-year 
period (Table 2). 

Outbreaks (two or more concurrent 
cases with a cohort) of staphylococcal 
infections did occur periodically and 
an analysis was made to see what 
correlation, if any, the levels of 
staphylococcal colonization had on the 
development of outbreaks of infec- 
tion. The colonization rates were 
calculated and summarized on a week- 
ly basis. The prevalence of weekly 
colonization rates are shown in Table 
4 along with the incidence of staphylo- 
coccal infections. The weekly coloniza- 


18 (90) 
50 (70) 





Postdischarge 
Infections (%) 


10 (53) 


Infected (%) 


Infected (%) 
14 (74) 5 (26) 


17 (85) 3 (15) 
54 (76) 17 (24) 


tion rates ranged from 4% to a high of 
62%. Outbreaks of infections occurred 
when the colonization rate ranged 
from 11% to 57% (Table 4). Other 
outbreaks occurred when the weekly 
colonization rates were much greater 
than the mean values shown in Table 
l, but were not associated with 
reported infections (Table 4). 

As an example, for 18 weeks during 
the study, the weekly colonization rate 
ranged from 41% to 50% with one or 
more infections occurring during six 
(33%) of those 18 weeks, whereas two 
or more concurrent infections oc- 
curred during only three (17%) of the 
18 weeks. It is important to note that 
only 14% of the total number of 
staphylococcal infections that  oc- 
curred during the study did so when 
the weekly colonization rates ranged 
from 41% to 50% (Table 4). 

Because an increased staphylococcal 
colonization rate is thought to be an 
indicator of an approaching outbreak 
of infection, an analysis was made of 
the daily colonization rates prior to 
the occurrence of each infection. For 
the 21 infections that occurred prior to 
the discharge of the patient, the 
actual date of onset was used as a 
reference base; whereas for the 50 
postdischarge infections, the date of 
the infant's discharge from the nur- 
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T Table 3.—Annual Staphylococcus aureus Colonization and Infection Rates by Sex 


Colonized 
MM —— Áo 
No. of No. of No. of Colonized No. of 
Newborns Newborns M Infected Newborns 
Year Colonized Colonized (96) (96) Colonized (96) 


Noncolonized 
MÀ 


No. of Colonized 
F Infected (96) 


452 265 (58.6) 
503 272 (54.1) 
609 317 (52) 
687 382 (56.6) 
2,251 1,236 (54.9) 


11 (4.15) 

3 (1.10) 
14 (4.41) 
11 (2.88) 
39 (3.15) 


1,015 (45.1) 


187 (41.4) 
231 (45.9) 
292 (48) 

305 (44.4) 


5 (2.67) 
3 (1.30) 
4 (1.37) 
2 (0.65) 
14 (1.38) 





Table 4.—Correlation Between Weekly Staphylococcus aureus Colonization Rates and Occurrence of Infections, 1972-1975* 





Frequency Distribution of 
Weekly Colonization Rates, 


Colonization 


Rates, wk N = 208 (96) 


No. of Weeks When 1 or More 
Infections Occurred (96) 


No. of Weeks When 2 or More 
Infections Occurred (96) 


Distribution of 
Infections, N = 71 (96) 


EX — ——18 Ne 0 DUUM E 


*Percentage data in columns 2 and 3 were calculated by dividing total number of weeks per interval in columns 2 and 3 by total number of weeks per 


interval in column 1 multiplied by 100. 


sery was used as a reference base. 
That analysis showed that the median 
colonization rate on the day of onset 
for the 21 in-house infections and the 
day of discharge for the 50 postdis- 
charge infections was 34% with a 
range of 0% to 100%. For the seven 
days preceeding the infection onset or 
day of discharge, the daily median 
colonization rate was 28.3% with the 
range again being 0% to 100%. When 
the preceding 14-day and 28-day 
periods were reviewed, the rates were 
28.3% and 27.9%, respectively. There- 
fore, for the 71 infections, the daily 
colonization rate did not increase 
substantially near the day of infection 
onset. 


COMMENT 


Newborns rapidly become colonized 
on body surfaces by microorganisms 
prevalent in their immediate environ- 
ment. This is a normal process and 
ordinarily of little consequence. One 
such colonizing microbe is S aureus. 
For some still imperfectly understood 
reasons, staphylococcal infections de- 
velop in some newborns who become 
colonized with S aureus within the 
first few days or weeks after coloniza- 
tion. Therefore, colonization of new- 
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borns with S aureus is a matter of 
justifiable concern. 

Serious epidemics of staphylococcal 
infections among newborns '^*7 5 
and even their family members have 
arisen from nurseries.'''*?? Therefore, 
staphylococcal colonization  surveil- 
lance has become an integral compo- 
nent of the nursery infection control 
program. The efficacy of using a 
single swab to culture both the anteri- 
or nares and the umbilical stump of 
each infant at the time of discharge 
from the nursery as a consistent 
means of detecting relative changes 
in eolonization rates has been pre- 
viously documented." ^ 

The 23.9%-colonization rate re- 
ported in this study is comparable to 
colonization rates previously pub- 
lished that ranged from 1.8% to 
"960.1 -3.5.8-12.17.20.21.23-25 The difference in 
the wide range of colonization rates 
may be attributed to variations in 
nursery techniques. Although coloni- 
zation surveillance may have numer- 
ous advantages, it is not essential in 
the prevention of infection. 

In this study, weekly colonization 
rates up to 62% did not necessarily 
indicate an outbreak situation. These 
findings suggest that in a nursery, 


5 (7.8) 


with a high rate of staphylococcal 
colonization of infants the actual inci- 
dence of infection can be low. This 
finding is contrary to the assumption 
that the maintenance of low coloniza- 
tion rates of S aureus is essential to 
achieve a low staphylococcal infection 
rate. 5'*? In one study, the authors 
found. that skin infections subse- 
quently developed in 20% of the 
newborns who became  colonized, 
whereas only 1.4796 of the noncolo- 
nized newborns experienced skin in- 
fections.' In our study, it seems also 
that colonization has a causal associa- 
tion with the outcome of a staphylo- 
coceal infection, however, our infec- 
tion rates were much lower for the 
colonized and noncolonized groups 
(Table 1). 

The periodic variation in the per- 
cent of newborns colonized with S 
aureus is unexplained and not asso- 
ciated with nursery routine changes. 
One investigator reported that coloni- 
zation rates show seasonal fluctua- 
tions." Important differences be- 
tween highest and lowest seasonal 
prevalence of S aureus occurred near- 
ly every year among newborns with a 
decline in autumn as a most consistent 
trend." The data reported in our study 
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did not conform to noticeable seasonal 
variations. Large temporary drops in 
incidence of colonization in our study 
were probably fortuitous. 

Past experience with nursery sur- 
veillance has shown that nursery- 
acquired infections with onset in the 
nursery represent only a proportion of 
the total number of infections occur- 
ring. The data presented in this study 
support this conclusion (Table 2). 
These results are indicative of the 
importance of postdischarge infection 
surveillance of nursery patients. 

From the data given, it seems that 
staphylococcal infections are likely to 
develop in eolonized newborns, and 
male newborns seem particularly 
prone to colonization and development 
of an infeetion (Tables 2 and 3). This 
data correlates well with an extensive 
study of the epidemiology of staphylo- 
eoecal colonization where male new- 
borns were colonized more frequently 
and experienced more infections than 
female newborns." 

In several previous studies, the 
investigators succeeded in demon- 
strating a strong relationship be- 
tween levels of staphylococcal coloni- 
zation and infection.'^***'* In our 
study, there was no strong correlation 
between levels of colonization and 
infection. Therefore, colonization 
rates per se did not serve as evidence 
or an actual or potential indicator of 
infection outbreaks. Instead, the oc- 


currence of two or more concurrent ` 


cases of staphylococcal infection as 
presumptive evidence of an outbreak 
seems to be a more reliable indicator 
than colonization monitoring. 
Whether a high colonization rate is 
bad is determined by whether infec- 
tion results. This then relates to the 
question of whether routine staphylo- 
coceal colonization surveillance in the 
nursery ought to be carried out. It is 
clear from this study and others cited, 
that a low rate of colonization is some- 
what reassuring, but a high rate is not 
necessarily alarming. Colonization 
surveillance was instituted to fore- 
warn of possible infections and it is 
clear from this study that this did not 
suffice due to many variables, includ- 
ing high colonization rates in nonepi- 
demic or nondisease periods. The 
value of colonization surveillance is 
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minimal and it is obvious that it is too 
expensive for adoption everywhere. 
There is no question that innumerable 
hospitals maintain exemplary nurser- 
les without recourse to colonization 
surveillance. 

More importantly, we believe that 
someone should be responsible in 
every nursery for the supervision of 
nursery techniques, for determining 
the frequency of infections, and for 
deciding when further measures are 
needed. The prevention of epidemies 
depends in part on adequate nursery 
techniques. It was difficult in this 
study to correlate changes in coloniza- 
tion rates to specific changes in 
nursery techniques. However, one 
researcher has stated that a noticeable 
rise in colonization rate is a warning 
that some nursery technique is inade- 
quate.* 

In addition, the detection of an 
epidemic must depend on private 
physicians and local clinics to report 
newborn infections to the hospital 
infection control personnel. Staphylo- 
cocei aequired in the nursery often do 
not produce infection in infants until 


after discharge from the nursery. As a | 


result, an epidemic may go unrecog- 
nized until infection becomes so 
frequent that cases occurring before 
discharge increase to a suspicious 
level. Therefore, nursery infection 
control programs should include a 
surveillance system for postdischarge 
follow-up. 


The staff members of the Pediatric Depart- 
ment, Newborn Nursery, and Microbiology Labo- 
ratory, St Joseph's Mercy Hospital, Ann Arbor, 
Mich, provided assistance with this study. 
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Gluteal Necrosis With Foot-Drop 


Complications Associated With Umbilical Artery Catheterization 


Dilip M. Purohit, MD; Abner H. Levkoff, MD; Peter C. deVito, MD 


e A newborn infant developed gluteal 
necrosis and foot-drop associated with 
umbilical artery catheterization. Clinical 
course of the infant's illness illustrates 
that the etiology was multifactorial, being 
related to the site of catheter tip place- 
ment, hypotension, and infusion of hyper- 
tonic glucose and other drugs via umbili- 
cal catheter. 

(Am J Dis Child 132:897-899, 1978) 


digo of umbilical artery 
catheterization have been re- 
viewed extensively." The most com- 
mon vascular complication has been 
transient blanching of lower limbs 
with diminished or absent pulses, 
probably related to arterial spasm. 
Among other vascular complications 
are those that are thromboembolic, 
such as superior mesenteric artery 
thrombosis, renal artery thrombosis, 
and necrosis of toes." Recently, 
Rudolph et al' reported gangrene of 
the buttocks following displacement 
of the umbilical artery catheter tip 
into the internal iliac artery. Arad and 
Benady* reported similar complication 
following intra-umbilical infusion of 
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hypertonic dextrose. We are reporting 
an infant who developed gluteal 
necrosis and foot-drop under cireum- 
stances common to both reports. 


REPORT OF A CASE 


A 4.63-kg, 38-weeks’-gestation, large- 
for-gestational-age infant was born in 
another hospital; he had Apgar scores of 3 
and 8 at one and five minutes, respectively. 
Because of respiratory distress, the infant 
was transferred at 8 hours of age to the 
Intensive Care Nursery at the Medical 
University Hospital, with an umbilical 
catheter in place. On admission, the infant 
had a grand mal seizure that was treated 
with intramuscularly administered pheno- 
barbital. He was then intubated and placed 
on the respirator because of bradycardia 
and gasping respirations. The roentgeno- 
gram of the chest and abdomen showed 
cardiomegaly, and the umbilical artery 
catheter tip at the level of the L-5 vertebra. 
Besides continuous L-5 infusion of 10% 
dextrose, the infant received the following 


via arterial catheter: (1) 4 mg of furosem- 


ide at 12 hours and 5 mg at 26 hours of age 
because of cardiomegaly and hepatomega- 
ly, (2) 8 ml of 25% dextrose at 24 hours of 
age because of blood glucose value of 20 
mg/dl, (3) 30 ml of 5% human plasma 
protein fraction (Plasmanate) at 28 hours 
of age because of blood pressure of 42/24 
mm Hg, and (4) 25 mg of phenobarbital at 
29 hours of age because of continued 
seizure activity. By 30 hours of age, an area 
of cyanosis was noticed in the left gluteal 
region. The abdominal films showed that 


the catheter tip was in the left internal 
iliac artery (Fig 1) The catheter was 
replaced with the tip at the level of the T-8 
vertebra. 

The Pao, dropped to 33 mm Hg in 1009; 
oxygen at 28 hours of age. Since the serum 
calcium and hematocrit values were nor- 
mal, and the electrocardiogram showed 
right ventricular hypertrophy and right 
axis deviation, the hypoxemia was consid- 
ered to be due to persistent fetal circula- 
tion. The infant responded to scalp vein 
infusion of tolazoline (Priscoline) hydro- 
chloride and could be weaned to 25% oxy- 
gen over the next two days. Electroenceph- 
alogram done at 21 days of age was 
normal. 

The cyanotic area in the left gluteal 
region had become necrotic by the fifth 
day of life (Fig 2). Débridement of the 
necrotie area was performed on the 14th 
day. A left foot-drop was noticed at this 
time, accompanied by hypotonia of both 
the anterior tibial compartment muscles 
and the gastrocnemius, compatible with 
sciatic nerve injury. An electromyogram 
done at 1 month of age was indicative of 
neuropraxic injury to the sciatic nerve. The 
necrotic area healed following skin graft- 
ing. The muscle function and foot-drop had 
improved moderately with physical thera- 
py at the time of discharge from the hospi- 
tal on the 54th day of age. 


COMMENT 


The optimal level of placement of an 
umbilical artery catheter, either high, 
above the diaphragm, or low, at the 
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Fig 2.—Necrotic area in left gluteal 
region. 
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Fig 4.—Arterial blood supply to gluteal region. 
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. level of L-4 or L-5, has been a point of 
debate. Neal et al* demonstrated, by 
aortography, a high incidence of 
thrombosis when the arterial catheter 
tip was above the diaphragm. Since 
then, the placement of the catheter at 
L-4 or L-5 has been recommended. No 
adverse effects of low catheter place- 
ment have been published except for a 
comment by Cochran* of increased 
incidence of blanching of lower 
extremities with low catheter place- 
ment. Rudolph et al’ reported a case of 
gangrene of the buttocks following 
displacement of the umbilical artery 
catheter tip into the internal iliac 
artery from its initial site above the 
diaphragm. However, it would seem 
that the low-placed catheter would 
have easier access to the internal iliac 
artery, as happened in the present 
case. 

The cause of the gluteal necrosis in 
this case is probably multifactorial. 
The catheter tip in the internal iliac, 
at the origin of superior and inferior 
gluteal arteries, may have caused 
vascular compromise of the area 
supplied by these vessels (Fig 3 and 4). 
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Moreover, the hypotension and hypox- 
emia present prior to the onset of skin 
necrosis probably resulted in periph- 
eral vasoconstriction, thereby further 
compromising the vascular supply.” 
The hypertonic dextrose injected for 
the treatment of hypoglycemia may 
have initiated intimal damage. A 
rapid infusion of viscous solution such 
as 50% dextrose, through end-hole 
catheters, has been shown to produce 
a high-pressure jet stream, and thus 
may add to the vascular insult.” 
Drugs that were injected intra-arteri- 
ally may have played a role. Loss of 
limb has been described following 
inadvertent intra-arterial injection of 
diazepam." In the prepenicillin era, 
gluteal necrosis was noticed to occur 
after accidental intra-arterial injec- 
tion of bismuth given in the gluteal 
region for the treatment of syphilis." 
Similar complications, including foot- 
drop, have been reported when intra- 
muscular injection of penicillin in the 
gluteal region was complicated by an 
accidental intra-arterial injection.” 
Infants of diabetic mothers have a 
15.8% incidence of venous thrombosis 
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as compared to 1% in infants of 
nondiabetic mothers." Besides renal 
and adrenal vein thrombosis, periph- 
eral gangrene has also been re- 


_ ported.'*'^ The factors predisposing to 


venous thrombosis may have similarly 
played a role in producing arterial 
thrombosis in our case. Indeed, the 
gluteal necrosis reported by Arad and 
Benady* occurred in an infant of a 
diabetic mother. In the present case, 


even though there was no history of 4 


diabetes in the mother, the infant was 
large for gestational age and had 
rounded full face similar to that of an 
infant of a diabetic mother. 
Foot-drop has been reported follow- 
ing umbilical arterial injection." The 
time of onset of foot-drop in our case 
was uncertain. Since débridement was 
relatively superficial, it was believed 
that the sciatic nerve injury occurred 
at the time of onset of gluteal necro- 
sis. Moreover, since the inferior glu- 
teal artery, also called the sciatic 


artery, supplies the sciatic nerve, it - 


seems likely that the factors resulting 
in ischemic gluteal necrosis were also 
responsible for sciatic nerve damage. 
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Hyperuricemia 


in Congenital Heart Disease 


James C. Dearth, MD; Richard B. Tompkins, MD; Emilio R. Giuliani, MD; Robert H. Feldt, MD 


e Gout is rarely noted as a clinical 
problem in secondary polycythemia— 
even if profound polycythemia exists, as 
in cyanotic congenital heart disease. A 
retrospective study of 81 patients with 
congenital heart disease was done to 
assess the incidence of hyperuricemia. 
Twenty of 46 patients with cyanotic 
congenital heart disease had serum levels 
of uric acid greater than 8 mg/dl. Thirteen 
of 16 (8196) cyanotic male patients more 
than 15 years old had serum levels greater 
than 8 mg/dl. For cyanotic patients, 
serum levels of uric acid were related 
directly to the degree of polycythemia 
(r = .44; P < .02). Impaired renal function 
or drug therapy did not seem to account 
for the hyperuricemia. Because levels of 
uric acid greater than 10 mg/dl probably 
are nephropathic, many of these patients 
may be incurring subclinical uric acid 
nephropathy. 

(Am J Dis Child 132:900-902, 1978) 
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yperuricemia is a well-recognized 
metabolic complication of many 
myeloproliferative or lymphoprolifer- 
ative disorders such as lymphoma and 
leukemia, with the frequency of hy- 
peruricemia being as high as 66% in 
some of these disorders.' Gout occurs 
in about 5% of these patients. Hyper- 
uricemia in secondary polycythemia, 
such as that seen in cyanotic congen- 
ital heart disease, is not a well-recog- 
nized clinical problem, although Some- 
rville described eight patients with 
gout (one was as young as 16 years 
old), and other isolated cases have 
been reported.** We reviewed the 
serum uric acid levels in a group of 
patients who had congenital heart 
disease in order to determine the inci- 
dence of hyperuricemia in these 
patients and to evaluate the factors 
that predispose to elevated uric acid 
levels seen in some patients. 


METHODS 


Charts were reviewed of all patients 
undergoing cardiac catheterization during 
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1974 and 1975 at the Mayo Clinic, Roches- 
ter, Minn. Patients who had serum uric 
acid levels determined served as the study 
population. Uric acid was measured as part 
of an automated chemistry group, and the 
decision to obtain this test was left to the 
individual clinician (any one of a group of 
approximately 35). Patients were assigned 
to two groups: cyanotic if they were 
cyanotic on examination, had oxygen satu- 
rations of less than 90%, or had elevated 
RBC counts; and acyanotic if they had 
oxygen saturations greater than 90% or 
normal RBC counts. Data were recorded 
concerning diagnosis, age, RBC values, 
blood pressure, kidney function, drug ther- 
apy, and uric acid levels. 

Uric acid was correlated with age and 
RBC count by multiple regression analysis. 
Mean uric acid values were compared using 
Student's ¢ test. 


RESULTS 


Forty-six patients had cyanotic con- 
genital heart disease and represented 
a wide range of lesions, they included 
patients who had pulmonary valve 
atresia with ventricular septal defect, 
complete transposition of the great 
vessels, tetralogy of Fallot, complete 
atrioventricular canal, truncus arteri- 
osus, and ventricular septal defect 
with severe pulmonary vascular dis- 
ease. 

Thirty-five patients had acyanotic 
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with congenital heart disease, according 
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Fig 2.—Serum uric acid levels according to 
age of patients with congenital heart 
disease. C indicates cyanotic; A, acyanotic 
(uric acid = a + b [age]). 


Fig 3.—Relationship of serum uric acid 
levels to erythrocyte count in cyanotic 
patients with congenital heart disease 
(uric acid = —0.7243 + 1.4112 [RBC]) 
(r = .44; P < .02). 
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cardiac lesions; these included pa- 
tients with atrial septal defect, aortic 
stenosis, ventricular septal defect, 
coarctation of the aorta, and partial 
atrioventricular canal and patients 
who had had successful repair of 
cyanotie lesions before this study. 

Patients were grouped by age, sex, 
and presence of cyanosis. Serum uric 
acid levels for the 16 cyanotie males 
who were more than 15 years of age 
were higher (mean, 9.8 mg/dl) than 
the levels for the acyanotic males 
more than 15 years of age (mean, 6.5 
mg/dl) and for the cyanotic males less 
than 15 years of age (mean, 6.3 mg/dl) 
(Fig 1). Within the group of 16 cyanot- 
ie males who were more than 15 years 
old, 18 (81%) had values greater than 8 
mg/dl. 

Of the 46 cyanotic patients, 21 had 
values greater than 8 mg/dl; this level 
is the upper limit of normal for our 
laboratory. Values were as high as 
19.2 mg/dl. Only one of the 35 acya- 
notic patients had a uric acid level 
greater than 8 mg/dl. 

For male patients, serum uric acid 
levels were related to age (Fig 2). For 
cyanotic males, there was a signifi- 
cant (r = .48; P < .01) increase in uric 
acid levels with age. Also, cyanotic 
males had levels that were statistical- 
ly higher than the levels of acyanotic 
males (8.1 vs 5.8 mg/dl, P < .02). 

For female patients, there was no 
significant increase in serum acid 
levels with age (Fig 2). However, 
cyanotic females had statistically 
higher levels at all ages than did acya- 
notic females (7.4 vs 5.0 mg/dl, 
PD... | 


For cyanotic patients, there was a : 


significant (r — .44; P — .02) correla- 
tion between the uric acid level and 
the degree of polycythemia (Fig 3). 
Because uric acid levels inereased with 
age for all male patients (Fig 2), it was 
important to analyze the relationship 
of uric acid level to degree of polycy- 
themia, independent of age. The 
partial correlation coefficient was .38 
(P — .02). For the acyanotic patients, 
there was no significant correlation 
between serum uric acid level and 
RBC count. 

Other potential factors contributing 
to hyperuricemia were considered. 
Renal function, as measured by serum 


creatinine levels, was assessed in all 81 
patients. Only two male patients had 
abnormal creatinine levels (1.3 and 2.1 
mg/dl; normal, 0.8 to 1.2 mg/dl), and 
their uric acid levels were elevated (9.9 
and 14.5 mg/dl, respectively). Five 
female patients had creatinine values 
between 1.0 and 1.2 mg/dl (normal, 0.6 
to 0.9 mg/dl), and in two of these who 
were cyanotie, the uric acid levels 
were elevated (11.7 and 19.2 mg/dl). 

Hypertension, proteinuria, and the 
use of thiazide diuretics were also 
considered as factors and did not 
appear to influence the uric acid 
levels. No data were available for our 
patients on the use of alcohol or aspi- 
rin, two other drugs that are believed 
to influence the metabolism of uric 
acid. Chart review disclosed no pa- 
tients with gouty arthritis. 


COMMENT 


Secondary hyperuricemia is gener- 
ally considered to be due to either 
decreased renal excretion of uric acid 
or increased metabolism of nucleic 
acid. In our patients, impaired renal 
excretion is an unlikely factor for the 
observed hyperuricemia, because se- 
vere renal impairment, as reflected by 
elevated levels of serum creatinine, 
was not prevalent. Denman et al, 
however, have shown decreased uric 
acid clearance in patients with polycy- 


themia vera, including some patients » 


without uremia. In their patients with 
altered clearance of uric acid, there 
was no relationship between degree of 
polycythemia and uric acid levels. The 
patients in our series had a significant 
relationship between degree of poly- 
cythemia and uric acid level, which 
indirectly suggests that impaired re- 
nal clearance of uric acid did not 
contribute to the hyperuricemia seen 
in our patients. 

Increased metabolism of nucleic 
acid is the mechanism for the hyper- 
uricemia seen in lymphoproliferative 
and myeloproliferative disorders, he- 
moglobinopathies, pernicious anemia, 
chronic hemolytic anemias, and sec- 
ondary polycythemia. Metabolism of 
purine in polycythemia vera and in 
the secondary polycythemia of cyanot- 
ic congenital heart disease was stud- 
ied by Yü et al? using 'N-labeled 
glycine. They demonstrated markedly 
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increased purine metabolism in both 
conditions. 

The clinical significance of hyper- 
uricemia in cyanotic heart disease is 
unclear. Our study was a retrospective 
one, assessing the incidence of hyper- 
uricemia. We do not have follow-up 
data concerning the eventual develop- 
ment of urie acid nephropathy or 
arthritis. Nonetheless, the levels of 
serum uric acid are very high in many 
patients, being equal to levels seen in 
the Lesch-Nyhan syndrome’ and high- 
er than levels seen in many patients 
with primary gout. 

The pathogenesis of gouty arthritis 
and nephropathy appears to be related 
to the duration of exposure to hyper- 
uricemia, as primary gout is uncom- 
mon before the fourth decade of life.’ 
Most patients with cyanotic heart 
disease either undergo surgical repair 
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or die before that time. 

Our concern is that some of our 
patients may be developing subclini- 
cal uric acid nephropathy. Levels of 
uric acid greater than 10 mg/dl are 
generally considered to be nephropa- 
thic, and these levels were not uncom- 
mon in cyanotic males more than 15 
years of age. Urolithiasis has been 
associated with high uric acid levels 
and is closely correlated with uric acid 
excretion. Serum uric acid levels of 12 
mg/dl or uric acid excretion of greater 
than 1 g/day is associated with a 50% 
incidence of urolithiasis.’ Hyperuri- 
cemia can also cause interstitial depo- 
sition of uric acid with renal paren- 
chymal damage. Somerville’ reported 
no nephropathic changes in the 
patients in whom renal histologic 
findings were available. 

It seems reasonable to consider a 
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Pyloric Atresia 


Carl W. Konvolinka, MD, Robert E. Steward, Jr, MD 


è A case of pyloric atresia was treated 
successfully with side-to-side gastro- 
duodenostomy. The mortality in treated 
cases is high, due to delay in diagnosis 
and inadequate relief of the obstruction. 
Side-to-side gastroduodenostomy or exci- 
sion of the atresia with pyloroplasty offer 
the greatest opportunity for a successful 
outcome, as indicated by a review of the 
world literature. 

(Am J Dis Child 132:903-905, 1978) 


yloric atresia is commonly defined 

as a lesion that obliterates lumen 
of the gastrointestinal (GI) tract at 
the level of the pylorus, and comprises 
less than 1% of all GI atresias. We 
saw one of the rarer forms of pyloric 
atresia, reviewed the literature on the 
topic, and analyzed the treatment 
modalities. 


REPORT OF A CASE 


A 2,380-g male infant was born by elec- 
tive cesarean section of a mother who had 
mild preeclampsia but no polyhydramnios. 
In the child, bile-free, nonprojectile vomit- 
ing developed six hours after birth. The 
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vomiting persisted with each attempted 
feeding. No meconium was passed. He was 
transferred, aged 50 hours, to our hospital 
with a diagnosis of intestinal obstruction. 

Physieal examination showed a well- 
developed, slightly dehydrated, male in- 
fant with no gross abnormalities. The 
abdomen was flat without evidence of peri- 
staltic waves. The CBC count and serum 
electrolyte values were normal. Abdominal 
roentgenogram (Fig 1) showed a dilated 
stomach and no air below the pylorus. At 
operation, a 1.75-cm solid tissue mass was 
found in place of the pylorus, causing 
complete obstruction of the stomach. The 
pylorus appeared grossly normal, although 
the solid nature of it was easily palpable 
between stomach and duodenum. Incisions 
in the stomach and duodenum confirmed 
the presence of the obstructing tissue. The 
atresia was bypassed, using a side-to-side 
gastroduodenostomy. The remainder of the 
GI tract appeared free of atretic seg- 
ments. 

His postoperative course was compli- 
cated only by a mild physiologic jaundice, 
At the age of 1% years, the child has 
maintained normal growth and develop- 
ment. There are no symptoms referable to 
his atresia or its correction. 


COMMENT 


A mixture of anatomically related 
lesions are commonly referred to as 
pyloric atresia. Of the five types of 
gastric atresia described by Gray and 
Skandalakis,; three are truly pyloric. 


They are membranous atresia, com- 
plete solid atresia, and pyloric discon- 
tinuity (Fig 2). The inclusion of a 
variety of prepyloric anomalies has 
created some uncertainty as to exactly 
how many true pyloric atresias have 
been encountered. Review of the liter- 
ature also shows variability in the 
types of surgical repair employed. 

Reference to 80 cases of pyloric 
atresia was found in the world litera- 
ture. Fourteen early cases were 
autopsy reports. The outcome of four 
others is unknown. The atresia is clas- 
sified as membranous in 53 cases; 
complete, solid atresia in 13; and 
pyloric discontinuity in ten. Surgical 
intervention was attempted in 62 
infants, with 23 resulting deaths 
(mortality, 37%). 

The differential diagnosis is that of 
high intestinal obstruction. Since the 
vomitus is bile-free, the lesion must be 
located above the ampulla of Vater. 
Ksophageal atresia and pyloric steno- 
sis might be considered, although the 
former can be eliminated by passing a 
catheter into the stomach and the 
latter rarely occurs in infants less 
than two weeks of age. The correct 
diagnosis can usually be made in 
newborn infants who have minimal 
abdominal distension and nonbilious 
vomitus by obtaining a roentgeno- 


Pyloric Atresia—Konvolinka & Steward 903 





Fig 1.—Left, posteroanterior view, and right, lateral view, of patient with pyloric atresia 
shows gas-filled stomach. There is complete absence of gas distal to pylorus. 


Surgical Treatment of 62 Cases of Pylo 


ric Atresia 
No. (96) 
gt itti ptt, 










Operation Failures* Mortality 









Gastrojejunostomy 22 13 (59) 12 (55) 
Excision of membrane and pyloroplasty 16 3 (19) 2 (12.5) 
Gastroduodenostomy 11 2 (18) 2 (18) 
Excision of membrane only 8 4 (50) 1 (12.5) 


Resection of atretic segment 6 2 (33) 2 (33) 
Perforation of membrane 3 3 (100) 0 (0) 
Ramstedt pyloromyotomyrt 2 2 (100) 1 (50) 





Closure of stomach perforationy 2 2 (100) 2 (100) 
Duodenojejunostomyt 1 1 (100) 0 (0) 
Total 72 33 (46) 23 (37)i 









*Failures include cases of operative mortality and cases requiring reoperation. 
tPyloric atresia overlooked at time of operation. 
{Determined for the 62 cases in which surgical intervention occurred. 
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Fig 2.—Three types of pyloric atresia: left, 
membranous atresia; middle, solid atresia; 
right, pyloric discontinuity. 


gram of the abdomen. The absence of 
air beyond the pylorus is diagnostic. 
Polyhydraminios occurs in more than 
50% of the mothers of these infants." 
Prompt diagnosis and treatment min- 
imize the chance of aspiration pneu- 
monitis, metabolic alkalosis resulting 
from persistent vomiting and, on 
occasion, gastric perforation. Al- 
though it has been suggested that the 
differential diagnosis is academic, 
since surgery is always required to 
relieve an obstruction, failure to 
appreciate the exact location of the 
lesion has necessitated reoperation in 
seven infants who had unrelieved 
obstruction. Five other infants died 
from pyloric atresia overlooked at 
operation. 

A variety of surgical procedures 
have been employed in the manage- 
ment of pyloric atresia. The Table 
summarizes these procedures and in- 
dieates their relative merit. Bennett," 
in 1937, recommended electrocoagula- 
tion to destroy a pyloric membrane. 
This would seem to have no place in 
modern management, since stenosis 
or complete obstruction is likely to 
occur from subsequent  scarring. 
Neither excision nor perforation of 
the membrane alone appears to be a 
reasonable choice, because six of 11 
patients so treated required further 
surgery, and one of these died. Two 
cases of pyloric atresia were mistak- 
enly treated by a Ramstedt pyloro- 
myotomy. One patient died, and the 
other survived following reoperation. 

Four other methods commonly em- 
ployed are gastrojejunostomy, 
excision of the membrane with pyloro- 
plasty, gastroduodenostomy, and re- 
section of the atretic segment with 
end-to-end or end-to-side anastomo- 
sis. Although gastrojejunostomy was 
the most commonly used procedure, it 
carried both a noteworthy failure rate 
(59%) and a high mortality (55%). At 
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. first glance, this mortality appears 
inordinately high. However, five of 
the 11 deaths were associated with 
other important congenital anomalies. 
Even if one excludes these cases, the 
mortality and failure rates are unac- 
ceptable. In addition, the known 
tendency of patients with gastrojeju- 
nostomies to experience marginal 
uleeration makes this a less desirable 
approach. 

Resection of the atretic segment 
was employed six times. There were 
two deaths, which represented the 
only failures. Resection would appear 
to be indicated in patients with a large 
cord or discontinuity, although it is 
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technieally a more difficult procedure 
than a bypass. 

Side-to-side gastroduodenostomy or 
excision of the membrane with pyloro- 
plasty was used 27 times, with a 
mortality of 15%. One patient sur- 
vived following  reoperation. We 


believe that either side-to-side gastro- . 


duodenostomy or excision of the mem- 
brane with pyloroplasty offers maxi- 
mum opportunity to cure infants with 
pyloric atresia. 

Miscellaneous procedures such as 
laparotomy, closure of gastric perfora- 
tion, and duodenojejunostomy were 
misdirected or inadequate and 
doomed, therefore, to failure. In all 
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instances, these infants either died or 
required another procedure. 


. CONCLUSION 


A case of complete solid atresia of 
the pylorus was treated successfully 
with side-to-side gastroduodenosto- 
my, bringing to 81 the number of 
reported cases. The mortality in 
treated cases is 37%. Early, accurate 
diagnosis as well as adequate relief of 
the obstruction are the cornerstones 
of successful management. Either 
side-to-side gastroduodenostomy or 
excision of the membrane with pyloro- 


plasty offer the lowest mortality and 


the greatest opportunity for success. 
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Intraspinal Enterogenous Cysts 


A Case Report and Review of Pediatric Cases in the Literature 


Gregory L. Holmes, MD; Sharon Trader; Panos Ignatiadis, MD 


€ A patient with an intraspinal entero- 
genous cyst is described. A review of the 
English literature disclosed 26 previous 
pediatric cases reported. These cases 
were studied in regard to clinical presen- 
tation, laboratory findings, histology of the 
lesion, and neurological follow-up. Al- 
though rare, enterogenous cysts should 


- be considered where there is evidence of 


spinal cord compression. 
(Am J Dis Child 132:906-908, 1978) 


a rare, intradural cysts com- 
pressing the spinal cord are well- 
known entities. However, descriptions 
and discussions of these cysts in the 
English pediatric literature have been 
few. It is the purpose of this commu- 
nication to report a case of an intra- 
spinal enterogenous cyst and review 
previous pediatric cases reported. 
Since early detection of these lesions 
with subsequent neurosurgical decom- 
pression may lead to complete neuro- 
logical recovery, it is important for 
the pediatrician to remain aware of 
this entity. 


REPORT OF A CASE 
This was the first hospital admission for 
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this 13-year-old right-handed boy who was 
in his normal state of excellent health until 
approximately five months prior to admis- 
sion when, while exercising, he dropped a 
weight-lifting bar on his chest. Several 
days after this episode, the patient devel- 
oped paresthesias in his upper chest and 
back in a band-like distribution. The pares- 
thesias occasionally became sharp and 
painful, but usually were described as a 
"pins and needles” sensation. He gradually 
developed paresthesias in his arms and 
eventually in his legs; two months prior to 
admission he noted left leg weakness. The 
pain inereased in his chest and back and 
was exacerbated with coughing or strain- 
ing at stool Approximately one month 
prior to admission, the patient began to 
complain of diffieulty with initiation of 
urination. The remainder of his medical 
history was unremarkable. 

On admission the patient's general medi- 
eal examination gave findings entirely 
within normal limits. On neurological 
examination, cranial nerves I through XII 
were normal except for slight, unsustained 
bilateral horizontal nystagmus on lateral 
gaze. On motor examination the patient 
had normal upper extremity bulk and 
strength. There was moderate bilateral 
weakness, greater on the left, and 
increased tone in the lower extremities. 
The muscle stretch reflexes in the upper 
extremities were normal. The lower ex- 
tremities were hyperreflexic with bilateral 
clonus at the ankles. Extensor plantar 
responses were present bilaterally. Sensory 
testing demonstrated decreased vibratory, 
position, temperature, and light touch 
sensation below the T-1 level. Abdominal 
reflexes were absent. Cerebellar function 


was normal. 

Cervical spine and thoracic spine roent- 
genograms were normal. A myelogram 
demonstrated at the T-1 level a large, well- 
defined, smooth anterior filling defect on 
the right side with displacement of the 
spinal cord to the left and posteriorly at 


- that level (Fig 1). The appearance was one 


of an intradural, extramedullary lesion. 
Opening pressure was 120 mm H,O. The 
spinal fluid contained one RBC per cubic 
millimeter, no WBCs, a protein concentra- 
tion of 43 mg/dl (normal, 20 to 40 mg/dl), 
and a glucose concentration of 54 mg/dl. 

The patient was taken to the operating 
room, where a total laminectomy was 
performed. The C-7, T-1, and T-2 spinous 
processes and lamina were removed. The 
dura was incised after inspection disclosed 
no evidence of an extradural mass. A blue, 
dome-appearing cyst was identified be- 
tween the T-1 and T-2 posterior ramae on 
the right side; this was incised. Fluid 
drained spontaneously and the laterally 
displaced spinal cord returned to its normal 
position. The cyst itself was attached to the 
spinal cord anteriorly and laterally; an 
attempt was made to remove the wall, but 
this was unsuccessful since the wall was 
quite hardened anteriorly and there was 
fear of damage to the cord. 

Pathological examination disclosed an 
enterogenous cyst. The wall of the cyst was 
made up of connective tissue lined with 
both euboidal and squamous epithelium. 
Mucicarmine stain demonstrated mucin 
deposits (Fig 2). 

The patient was seen two months follow- 
ing surgery. At that time he was symptom 
free and the neurological examination 
gave entirely normal findings. 
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Fig 1.—Myelogram demonstrating extra- 
medullary intradural lesion at T-1 area. 


COMMENT 


Intraspinal cysts encompass a wide 
variety of structural lesions. There 
appears to be a continuum from 
simple arachnoid cysts on one end of 
the spectrum to highly complex tera- 
tomata at the other. All can lead to 
spinal cord compression. Arachnoid 
cysts, believed to arise from congen- 
ital faults in the distribution of the 
arachnoid trabeculae, are composed of 
normal or slightly thickened arach- 
noid filled with clear, colorless fluid 
that is probably CSF.^? Epidermoid 
cysts have a convoluted and irregular 
connective tissue capsule lined by 
squamous epithelium. The wall of a 
dermoid cyst is similar, but also exhib- 
its dermoid appendages such as hair 
follicles, sebaceous glands, and occa- 
sional sweat glands. The lumen of an 
epidermoid cyst is characterized by a 
waxy, white, keratinized debris shed 
by the epithelial lining, while the 
material found in the dermoid cyst 
contains in addition hair and glandu- 
lar secretions that often give it a 
yellowish color and buttery consisten- 
cy.' Ependymal cysts are thin-walled 
structures composed of connective 
tissue lined by a single layer of flat or 
papillary epithelium consisting of cil- 
iated or nonciliated cuboidal or colum- 
nar cells that resemble ependymal 
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Fig 2.—Enteric cyst. Area of squamous epithelium on connective tissue base (original 
magnification x 150). 


cells. They are differentiated from 
simple neurenteric or enterogenous 
cysts by the absence of mucin.’ 

Neurenteric intraspinal cysts are 
lined by an epithelium specifically 
resembling that of respiratory or 
intestinal mucosa. The complexity of 
neurenteric cysts varies, from cysts of 
epithelium lying on a basement mem- 
brane supported by a layer of vascular 
connective tissue to cysts having 
multiple components including carti- 
lege, bone, elastic fiber, fat, etc, and 
are referred to as teratomas by some 
authors. ^5 Our patient's cyst was 
lined by euboidal epithelium that, with 
the muscarmine stain, demonstrated 
mucin. As in a case reported by Hoef- 
nagel et al, areas of squamous epithe- 
lium were noted in the wall of this 
cyst. Characteristically, as in this 
patient, the thin-walled cysts are 
transparent, have a light-blue tint, 
and contain a clear, colorless fluid. 

In order to increase our understand- 
ing of this entity, all cases of pediatric 
enteric intraspinal cysts in the Eng- 
lish literature in which adequate clini- 
cal histories, neurological findings, 
and pathological information were 
provided were reviewed. 

A total of 26 cases were found. 
There were 18 males and 8 females; 
the average age for each sex was 
similar (males, 4 years and 8 months; 


females, 4 years and 7 months) and 
the range varied from newborn to 20 


years. A summary of the cases 
follows. 

No. of 
Spinal Cord Region Patients 
Cervical 7 
Thoracic 6 
Cervical-thoracic 5 
Lumbar 4 
Thoracic lumbar 2 
Sacral 0) 
Lumbar sacral 2 


One of the first symptoms was pain, 
a prominent symptom in 18 of the 26 
children. The pain was usually re- 
ferred to the area of the spinal axis 
where the cyst was located. The cyst 
can occur anywhere along the spinal 
cord; the frequency of the locations is 
given in the Table. Frequently, the 
diagnosis was made months after the 
initial onset of symptoms. As might 
be expected, other symptoms were 
related to the location and degree of 
spinal cord compression. The cysts 
were all extramedullary, intradural, 
and led to paralysis, increased deep 
tendon reflexes, plantar flexor re- 
sponses, bladder dysfunction, and sen- 
sory loss. Nerve root involvement was 
rare; no cases were found where the 
neurological deficits were referable to 
the nerve roots only. 

Associated congenital defects were 
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Clinica! and Pathological Data 
of 26 Patients With 
Intraspinal Enterogenous Cysts* 


No. (96) of 


Symptoms 
Pain 
Weakness 
Neurological findings 
Hyperreflexia 
Extensor plantar 
responses 
Sensory abnormalities 
Weakness 
Pathology 
Type 1 
Type 2 
Type 3 
*Eighteen males (average age, 4 years and 8 


months) and eight females (average age, 4 years 
and 7 months). 


18/26 (69) 
15/26 (58) 


15/26 (58) 


9/26 (35) 
5/26 (19) 
18/26 (69) 


10/26 (40) 
13/26 (50) 
3/26 (12) 


numerous. Fourteen of 26 children 
(54%) had associated spinal defects. 
Seven had occult spinal bifida, five 
had gross bony defects such as hemi- 
vertebrae or spondylolisthesis, and 
two had the Arnold-Chiari malforma- 
tion. In addition, on routine spine 
roentgenograms, ten of the children 
had features of an intraspinal expand- 
ing mass as evidence by absorption of 
lamina, widening of the neural canal, 
and scoliosis or kyphosis. Overall, 20 of 
26 children (77%) had an abnormality 
on spinal roentgenograms. The diag- 
nosis of a spinal cord mass was 
confirmed by myelography in 11 of 26 
children (42%). However, a number of 
cases were reported prior to the wide- 
spread use of myelography. Myelo- 
grams usually showed evidence of an 
intradural, extramedullary block, ei- 
ther complete or partial. Spinal fluid 


. examinations were reported in 16 chil- 


- . dren. Twelve of 16 (75%) children had 


elevated protein levels, with glucose 
concentration and blood cell counts 
usually normal. Evidence of spinal 
cord block with cessation of CSF flow 
at the time of the lumbar puncture 
was noted by four authors. 

Definitive diagnosis can be made 
only when tissue is obtained at the 
time of surgery. The cyst is most 
frequently dorsal to the spinal cord. 
This was the case in 14 of 20 patients 
(70%) on whom this was commented 
on by the authors. In reviewing the 
pathology of these cases we used the 
nomenclature used by Wilkins and 
Odom.' Type 1 cysts were those lined 
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by single pseudostriatified cuboidal or 
columnar epithelium with or without 
cilia, lying on a basement membrane, 
and supported by a layer of vascular 
connective tissue with scattered col- 
lections of WBCs. Type 2 cysts were 
similar to type 1 cysts, with the addi- 
tion of mucous glands, serous glands, 
smooth muscle, striated muscle, fat, 
cartilege, bone, elastic fibers, lym- 
phoid tissue, or nerve ganglion. Type 3 
cysts were similar to type 2 cysts, with 
the addition of ependymal and glial 
tissues. Ten children had type 1 cysts, 
13 had type 2, and three had type 3. 

In reviewing the data it was noted 
that those cases with types 2 and 3 
were more likely to be associated with 
other anomalies such as hydrocepha- 
lus, the Arnold-Chiari malformation, 
or myeloceles. Only two of ten cases of 
type 1 cysts had other defects, where- 
as ten of 13 type 2 and two of three 
type 3 cysts were affected by other 
anomalies. 

Even though a portion of the cyst 
wall frequently remains after sur- 
gery, recurrence risk is quite small. 
Only one patient in this series had a 
recurrence. 

There were five deaths, secondary 
to meningitis or other associated 
congenital defects. Twenty of 26 chil- 
dren reviewed had minimal or no 
neurological deficits six months to 
several years after operation. 

The embryology of the development 
of such cysts has been discussed at 
great length in the literature and will 
not be dwelt on in this publica- 
tion? 

Enteric cysts of the spinal cord 
should be considered in all cases in 
which there is clinical evidence of 
spinal cord compression. Fortunately, 
with early removal the prognosis is 
excellent. 
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In the application of topical ocular solutions, 


“Pouch” technique quadruples 
the amount of solution 
retained in the eye 













l 


Have patient put head back. Gently 
pull lower eyelid away from eye to 
make a pouch. Have the patient look 


up. 


2 


Put one drop into the cul-de-sac 
(conjunctival pouch) without touching 
the eyelid or lashes. 





3 


Have the patient look down, then 


Have patient keep eye closed for one Wellcome / 
or two minutes so blinking doesn't 
activate lacrimal pump. 


The use of the “pouch” method of applying Neosporin® 
Ophthalmic Solution or Ointment is recommended as good medical 
technique. In the eye, this product's triple-overlapping antibiotic 
formula is effective against a wide range of gram-negative and 
gram-positive bacteria. Efficacy has been proven in millions of uses 
over the past 20 years. 

l. Fraunfelder FT, Hurwitz J, Marsey M: Presentation at Las Vegas Meeting of 
Association for Research in Vision and Ophthalmology and the American Academy 


of Ophthalmology and Otolaryngology, Oct 6, 1976, as reported in Clinical Trends in 
Ophthalmology, April 1977 

In a controlled study comparing a variety of common techniques, retention of eye 
drops on the eye after a five-minute interval went from 1696 to 53% when the pouch 
technique was utilized in the under 20 age group. A 64% retention rate was 
achieved in the 50-60-year-old age group 
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NEOSPORIN’ 
Ophthalmic 


Solution Sterile 
(Polymyxin B- 
Neomycin—Gramicidin) 


Each cc contains: Aerosporin? brand 
Polymyxin B Sulfate 5,000 Units; neomycin 
sulfate 2.5 mg (equivalent to 1.75 mg neo- 
mycin base); gramicidin O.025 mg. Vehicle 
contains alcohol 0.5%, thimerosal (preserva- 
tive) 0.001% and the inactive ingredients 
propylene glycol, polyoxyethylene poly- 
oxypropylene compound, sodium chloride 
and purified water 


NEOSPORIN' 
Ophthalmic 


Ointment Sterile 
(Polymyxin B- 
Bacitracin-Neomycin) 


Each gram contains: Aerosporin € brand 
Polymyxin B Sulfate 5,000 Units; zinc baci- 
tracin 400 Units; neomycin sulfate 5 mg 
(equivalent to 3.5 mg neomycin base); 
special white petrolatum qs 

Brief Disclosure below applies to the solu- 
tion and ointment. 

INDICATIONS: For the short-term treatment 
of superficial external ocular infections 
caused by organisms susceptible to one or 
more of the antibiotics 


CONTRAINDICATIONS: 
Contraindicated in those persons who have 
shown sensitivity to any of the components 


WARNINGS: 

Prolonged use may result in overgrowth of 
nonsusceptible organisms. Ophthalmic Oint- 
ment may retard corneal healing. 


PRECAUTIONS: 
Culture and susceptibility testing should be 
performed during treatment 

Allergic cross-reactions may occur which 
could prevent the use of any or all of the 
following antibiotics for the treatment of 
future infections: kanamycin, paromomycin, 
streptomycin, and possibly gentamicin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon cutaneous 
sensitizer. Articles in the current literature 
indicate an increase in the prevalence of 
persons allergic to neomycin. Complete 
literature available on request from 
Professional Services Dept. PML 
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Flu is serious business. It 
spreads like wildfire. And has been 
known to cripple a nation's 

work force. 

The UN's World Health 
Organization keeps track of flu and 
identifies viruses so that people 
can be inoculated in time. 

Ihe UN also has just about 
wiped out smallpox all over the 


world. It keeps check on cholera, 
yellow fever, polio, and malaria. 
By helping people everywhere, 
the UN 1s helping people right here. 
And that's nothing to sneeze at. 


The UN means business. 


Get the whole story. Send for a free 


American business should know. 
booklet, "T he Youinthe UN” Write to 


Ad 
UN Assoc., 345 E. 46th St., N.Y. 10017. Cound 


A Public Service of This Magazine & The Adverti#hg Council 
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Review 


he steroid oral contraceptive is 

the most widely used method of 
contraception. Between 1965 and 1970, 
use of the oral contraceptive steroids 
increased from 24.4% to 35.4% of all 
married couples practicing contracep- 
tion, and in 1975, the figure was 34.3%. 
In 1975, one of four of all married 
women in the United States younger 
than 45 years of age used oral contra- 
ceptive steroids. Their use is much 
more popular among women married 
less than five years, being used by 
64.8% of these women, whereas only 
10.4% of those married more than 20 
years used oral contraceptive steroids. 
Among married women intending to 
have more births, 59.5% are users, 
whereas only 24.1% of women intend- 
ing no more births are users. 

There were originally three major 
categories of oral steroid contracep- 
tives: combination, sequential, and 
daily gestagen. The combination is 
the most widely used and most effec- 
tive type. It consists of tablets 
containing both an estrogen and a 
gestagen given continuously for three 
weeks. The sequential type, which is 
no longer marketed, consisted of 
estrogen alone for about two weeks 


From the Department of Obstetrics and Gyne- 
cology, University of Southern California School 
of Medicine and the Los Angeles County/Univer- 
sity of Southern California Medical Center, 
Women’s Hospital. 

Reprint requests to Women’s Hospital, Rm 
L1013, 1240 N Mission Rd, Los Angeles, CA 90033 
(Dr Mishell). 


912 Am J Dis Child—Vol 132, Sept 1978 
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followed by one week of combination 
estrogen and gestagen. With both 
these types, no medication is given for 
one week of four to allow for with- 
drawal bleeding. With the third meth- 
od, a small dose of gestagen without 
estrogen is ingested every day. 


PHARMACOLOGY 


Presently used oral contraceptives 
are formulated from synthetic ste- 
roids. There are two major types of 
synthetic gestagens: derivatives of 19- 
nor testosterone and derivatives of 17 
a-acetoxy progesterone. This latter 
group of C-21 gestagens consisting of 
steroids, such as medroxyprogester- 
one acetate and megestrol acetate are 
not used in present contraceptive 
formulations. 

In contrast to the 19-nor testoster- 
one derivatives, when the C-21 ges- 
tagens were given to female beagle 
dogs, an increased incidence of mam- 
mary cancer developed in the dogs. 
Thus, all of the oral contraceptive 
formulations now available in the 
United States consist of varying 
dosages of one of the following five 
19-nor testosterone gestagens: nor- 
ethynodrel, norethindrone, northin- 
drone acetate, ethinyldiol diacetate, or 
norgestrel (Fig 1). With the exception 
of two daily gestagen formulations, 
the gestagens are combined with 
varying dosages of two estrogens, 
ethinyl estradiol and ethinyl estradiol- 
3-methyl-ether (mestranol) (Fig 2). 





Each of these compounds has an ethi- 
nyl group in the 17-position. The 
presence of this ethinyl group en- 
hances the oral activity of these 
agents as their essential functional 
groups are not as rapidly hydroxy- 
lated and then conjugated as they 
initially pass through the liver via the 
portal system, in contrast to what 
occurs with the naturally occurring 
steroids. The synthetic steroids thus 
have greater potency per unit weight 
than the natural steroids when both 
are ingested orally. 

The various modification in chemi- 
cal structure of the different synthet- 
ie gestagens and estrogens also alter 
their biological activity. Hence, one 
cannot compare the pharmacologic 
activity of the various gestagens or 
estrogens present in the particular 
contraceptive steroid only on the basis 
of amount present in the formulation. 
The biological activity of the various 
steroids has also to be considered. 

Using human endometrial response 
as an endpoint, the gestagens, nore- 
thindrone and norethynodrel, are ap- 
proximately equal in activity, whereas 
norethindrone acetate is twice as 
active. Ethinyldiol diacetate is 15 
times as potent and norgestrel is 
about 30 times as potent as an equiva- 
lent weight of norethindrone. The two 
types of estrogenic compounds pres- 
ent in oral contraceptives, ethinyl 
estradiol and ethinyl estradiol-3- 
methyl-ether, or mestranol, also have 
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Fig 1.—Formulas of five gestagens used in combination oral contraceptives in United 


States. 


different biological activities in the 
human. 

To become biologically effective, 
mestranol has to be converted by 
demethylization to ethinyl estradiol 
and then to ethinyl estradiol sulfate. 
The rate of conversion varies among 
individuals; some are able to convert 
mestranol completely, others convert 
only half of it. Thus, in some individu- 
als an equivalent weight of mestranol 
is as potent as the same weight of 
ethinyl estradiol, whereas in others it 
is only about half as potent. Overall, it 
has been estimated that ethinyl estra- 
diol is about 1.7 times as potent as an 
equivalent weight of mestranol using 
human endometrial response and ef- 
fect on serum levels of corticosteroid 
binding globulin production as end- 
points. When deciding which contra- 
ceptive steroid to initially prescribe, it 
is important to evaluate both the 
quantity and biological activity of 
both steroid components of the formu- 
lations. 

PHYSIOLOGY 
Mechanism of Action 

The combination oral contraceptive 
is the most effective type of oral 
contraceptive because these prepara- 
tions consistently inhibit the midcycle 
gonadotropin surge, and thus, prevent 
ovulation. In addition, these drugs 
alter the cervical mucus, making it 
consistently thick, viscid, and scanty 
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in amount and thus retarding sperm 
penetration. They alter motility of the 
muscle of the uterus and oviduct, thus 
altering transport of both ova and 
sperm. Furthermore, they act to 
decrease endometrial glycogen pro- 
duction so that less energy is available 
for the blastocyst to survive in the 
uterine cavity. Finally, they alter 
ovarian responsiveness to gonadotro- 
pin stimulation. Nevertheless, neither 
gonadotropin production or ovarian 
steroidogenesis is completely abol- 
ished and the levels of those endoge- 
nous hormones in the peripheral blood 
during ingestion of combination oral 
contraceptives are similar to those 
found in the early follicular phase of 
the normal cycle! (Fig 3 and 4). 

Contraceptive steroids mainly pre- 
vent ovulation by interfering with 
gonadotropin releasing hormone 
(GnRH) release from the hypothala- 
mus. Studies also show that the major- 
ity of women who had been ingesting 
combination contraceptive steroids 
had subnormal release of luteinizing 
hormone (LH) and follicle stimulating 
hormone (FSH) after GnRH infusion, 
indicating that the steroids have a 
direct inhibitory effect on the pitui- 
tary as well as the hypothalamus. It is 
not known whether the amount of 
pituitary suppression is related to the 
syndrome of post-oral contraceptive 
amenorrhea. 





HO 
ETHINYL ESTRADIOL 





MESTRANOL 


Fig 2.—Formulas of two estrogens used in 
combination oral contraceptives in United 
States. | 


The sequential and daily gestagen 
preparations do not consistently in- 
hibit ovulation. Although they exert 
their contraceptive action via the 
other aforementioned mechanisms, 
because of the inconsistent ovulation 
inhibition, the effect of these two 
preparations is substantially less than 
with the combined type. 

The combined type of oral contra- 
ceptive is the most effective type of 
contraception currently available. Al- 
though there has been no substantial 
difference in clinical effectiveness 
demonstrated among the various com- 
bination formulations available, those 
containing only 20 ug of ethinyl estra- 
diol seem to be slightly less effective. 
Provided no tablets are omitted, the 
pregnancy rate is less than 0.2% per 
100 women at the end of one year with 
the use of all formulations. 


METABOLIC EFFECTS 


Both the estrogen and gestagen 
components of the oral contraceptives 
have many other actions that affect 
nearly every organ system of the 
body. Some 52 metabolic alterations 
have been reported in those who use 
oral contraceptives. Patients taking 
these medications frequently experi- 
ence undesirable symptoms in addi- 
tion to the prevention of conception. 

Although unwanted symptoms as- 
sociated with oral contraceptive thera- 
py are not infrequent, the incidence of 
serious complications is relatively 
rare, making the definitive establish- 
ment of a causal relation rather diffi- 
cult. In most instances, a relation has 
been inferred from a series of case 
reports followed by a retrospective 
case control cohort analysis. | 

After two years of planning, in 
1962, the Royal College of General 
Practitioners of Great Britain began a 
large scale prospective study of the 
health of those who use oral contra- 
ceptives, involving 1,400 physicians, 
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DAY OF CYCLE 

Fig 3.—Daily serum luteinizing hormone and follicle stimulating hormone levels in three 

subjects for three cycles. First cycle served as control and last two were treatment cycles 


with combination oral contraceptive. Hortizontal bars indicate days when steroid was 
ingested. 
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Fig 4.—Daily serum estradiol (E.) and progesterone (PROG) levels in same three subjects 
as in Fig 3. 
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23,611 women who use oral contracep- 
tives, and 22,766 controls. An interim 
report of the first five years of this 
study was published in 1974.2 Another 
prospective study, involving 17,032 
women in 17 family planning clinies in 
Great Britain was instituted in 1968. 
About half the women used oral 
contraceptives with the remainder 
approximately equally divided among 
the intrauterine device (IUD) and the 
diaphragm. The results of the first 
five years of this study were published 
in 1976. The results of these two 
prospective studies are in agreement 
with nearly all the retrospective case 
eontrol studies. For convenience, the 
effects of oral contraceptives have 
been classified into the following 
three categories: (1) effects on the 
primary target organs of the female 
reproductive system, (2) general met- 
abolie effects, and (3) effects on other 
organ systems. 


Effects on Organs 
of Female Reproductive System 


Ovary.—Stromal fibrosis has been 
reported. It is usually transitory, 
disappears after contraceptives are 
stopped, and is of no clinical impor- 
tance. 

Myometrium.—Leiomyomata may 
enlarge on occasion with oral contra- 
ceptive use, but it is uncommon for 
them to enlarge to an extent that they 
become symptomatic. Nevertheless, 
the presence of leiomyomata consti- 
tutes one of the relative contraindica- 
tions to the use of contraceptive 
steroids, and women with leiomyoma- 
ta should be examined at frequent 
intervals, usually every three months. 
Since the progestogenic component 
diminishes the synthesis of the intrau- 
terine estrogen receptor protein, the 
estrogen mitogenic effect on the cells 
of leiomyoma is usually slight. 

Endometrium.— Alterations occur in 
the endometrium so that hypomenor- 
rhea, amenorrhea, or lack of with- 
drawal bleeding may occur as well as 
intermenstrual bleeding. Usually, 
these symptoms are caused by insuffi- 
cient estrogen or excessive progesto- 
gen, and can be ameliorated by 
increasing the estrogen/progestogen 
ratio. The steroids in the oral contra- 
ceptive produce these effects directly 
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on the endometrium rather than via 
the hypothalamic-pituitary axis. 

Amenorrhea in women using oral 
contraceptives is only of concern 
because it cannot be differentiated 
from pregnancy. Oral steroids should 
not be ingested during pregnancy due 
to a reported increased incidence of 
fetal malformations. Therefore, it is 
best to induce regular withdrawal 
bleeding in women taking oral contra- 
ceptives by increasing the estrogenic 
component or using a less potent 
gestagen. If a woman has a gradual 
decrease in withdrawal bleeding fol- 
lowed by amenorrhea, the endome- 
trium can be built up by adding 20 ug 
of estradiol to the previously used 
formulation for a period of about 
three months. Withdrawal bleeding 
will usually be reinstated. If a woman 
with regular withdrawal bleeding sud- 
denly fails to have withdrawal bleed- 
ing, the oral contraceptive should be 
stopped and a sensitive pregnancy 
test performed. 

Cervix.-A polypoid hyperplasia of 
the endocervieal glands has been 
noted in those who use oral contracep- 
tives. Although its appearance has 
some features that are similar to that 
of adenocarcinoma of the endocervix, 
this change is not malignant or 
premalignant. There is no evidence 
that oral contraceptives cause an 
increased incidence of epidermoid car- 
cinoma of the cervix or carcinoma in 
situ. It has been reported that 
patients who chose oral contraceptives 
have a higher incidence of abnormal 
cervical cytology than women who 
chose other types of contraception, 
but the abnormal cytology has not 
been shown to be causally related to 
oral contraceptive use. 

Vagina.—There have been numerous 
reports of bacterial changes in the 
vagina with an increase of vaginitis, 
especially moniliasis, in women re- 
ceiving contraceptive steroids. If re- 
current monilial vaginitis develops in 
those who use oral contraceptives, a 
glucose tolerance test should be per- 
formed. 

Breasts.—There is an increased inci- 
dence of breast tenderness, mainly 
related to the estrogenic component of 
the oral contraceptive. In addition, 
milk production is diminished and the 
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concentration of milk proteins and 
fats is reduced. The steroids are also 
found in measurable amounts in the 
milk of lactating women. The long- 
term effect of these steroids on the 
developing infant is not known. Oral 
contraceptives are, therefore, not ad- 
vised for patients who wish to breast- 
feed their infants. Development of 
galactorrhea is also an uncommon side 
effect. Serum prolactin levels are 
slightly increased in those who use 
oral contraceptives. 

Thus far, there has been no 
evidence of an increase in malignant 
breast disease in those who use oral 
contraceptives. In addition, there is 
evidence that the incidence of benign 
breast disease, mainly fibrocystic dis- 
ease, is reduced and that this reduc- 
tion is directly related to the dose of 
gestagen in the product.‘ This is most 
probably related to the inhibition of 
synthesis of the intracellular estro- 
genic receptors by the gestagen com- 
ponent of the oral contraceptive. 

Hypothalamus.—The incidence of 
amenorrhea for more than six months 
after discontinuing the use of oral 
contraceptives ranges from 0.2% to 
0.8%. The incidence is higher in 
patients who have oligomenorrhea or 
amenorrhea prior to starting oral 
contraceptive therapy. Thirty-five 
percent to 41% of women in whom 
amenorrhea develops after taking oral 
contraceptives have a prior history of 
menstrual irregularity. It is not 
known whether post-oral contracep- 
tive amenorrhea is caused by contin- 
ued suppression of the hypothalamic- 
pituitary axis or whether the periodic 
withdrawal bleeding produced by oral 
contraceptives serves to mask an 
amenorrheic state that would have 
occurred if the steroids were not 
ingested or whether both mechanisms 
occur. In any event, the use of any oral 
contraceptive steroid is contraindi- 
cated for patients who have oligomen- 
orrhea or amenorrhea. 

If individuals with amenorrhea 
or oligomenorrhea desire regular 
menses, treatment with a gestagen 
alone for five days each month is 
usually sufficient to induce menses 
without suppressing hypothalamic 
function or masking the development 
of amenorrhea associated with low 


estrogen production. If these women 
desire contraception, it is best to use 
either a barrier method or a copper 
IUD. Post-oral contraceptive amen- 
orrhea may also develop in women 
with a previous history of regular 
menses. 

If the amenorrhea persists for more 
than six months, routine diagnostic 
procedures should be undertaken to 
determine the cause since a higher 
percentage of women with post-oral 
contraceptive amenorrhea have galac- 
torrhea (50%), increased prolactin lev- 
els (50%), and evidence of a pituitary 
microadenoma (25%). Induction of 
ovulation with clomiphene citrate is 
less successful in women with post- 
oral contraceptive amenorrhea than in 
women with amenorrhea not asso- 
ciated with oral contraceptive use. 


General Metabolic Effects 


Serum Proteins.-In addition to a 
general decrease of blood amino acid 
levels similar to that seen in pregnan- 
cy, there are changes in blood protein 
concentration similar to those occur- 
ring in pregnancy but of less magni- 
tude. Thus, there are increases in the 
levels of a-2 and f-globulins blood 
coagulation factors and the carrier 
proteins: cortisol-binding globulin, 
thyroid binding globulin, transferin, 
and ceruloplasmin. The pre-f-lipopro- 
tein and haptoglobin levels are also 
increased whereas albumin levels are 
decreased. These changes are due 
mainly to a direct effect of estrogen 
on the endoplasmic reticulum of the 
liver that results in altered protein 
production. These changes, for the 
most part, do not represent a medical 
hazard but they do alter the results of 
some laboratory tests. Thus, serum 
levels of copper and iron will be 
increased while tests of thyroid func- 
tion will be altered to the same extent 
that occurs in pregnancy. 

In contrast, there is a slight but 
definite increase in the free as well as 
the bound plasma cortisol level. The 
increase in free cortisol may contrib- 
ute to a number of side effects of the 
oral contraceptives, such as fluid 
retention, headache, hypertension, 
and mood changes. The aforemen- 
tioned protein changes have been 
shown to be responsible for two 
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important clinical effects. 
Thromboembolism.—Studies by Ves- 
sey et al’ in England and Sartwell* in 
the United States, showed a small but 
substantial increase in thromboem- 
bolie disease in those who use oral 
contraceptives. Mortality from throm- 
boembolic disease associated with the 
use of hormonal contraceptives is esti- 
mated to be about three per 100,000 
women a year. Results from these 
retrospective studies were confirmed 
by the British prospective studies. A 
causal relation between use of oral 
contraceptives and thromboembolism 
has thus been definitely established. 
The Royal College study indicated 
that the development of thromboem- 
bolic disease was related to age, but 
not to parity, to smoking, and to the 
duration of oral contraceptive use. 
The cause, in addition to the 
increase in blood clotting factors 
aforementioned, is due to an increase 
in the number of platelets as well as 
platelet adhesiveness and a decrease 
in antithrombin-3. All these changes 
are produced by the estrogenic compo- 
nent of the formulation. There is 
evidence that the increased incidence 
of thromboembolism is related to the 
amount of estrogen; therefore, it is 
best not to prescribe oral contracep- 
tives with more than 50 ug of estrogen 
unless it is absolutely necessary for 
short intervals to prevent break- 
through bleeding. There is no evi- 
dence that the incidence of throm- 
boembolism has increased in women 
with varicosities of the lower extremi- 
ties. Individuals in whom chest pain 
develops while taking contraceptive 
steroids, should discontinue therapy 
as well as have further diagnostic 
studies, including a lung scan. 
Hypertension.—One of the a-2-glob- 
ulins whose serum level is increased, is 
angiotensinogen, a plasma renin sub- 
strate. In certain individuals without 
a normally functioning feedback 
mechanism, plasma renin and angio- 
tensin levels are also increased and 
therefore, a substantial but reversible 
hypertension develops shortly after 
initiating therapy.’ The incidence of 
hypertension developing in normoten- 
sive women after treatment with oral 
contraceptives is relatively low. Since 
these women cannot be identified in 
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advance, all individuals treated with 
oral steroids should have regular 
monitoring of their blood pressure. A 
larger proportion of women with 
preexisting hypertension may have a 
further increase in blood pressure 
with oral contraceptive therapy and 
thus, the presence of preexisting 
hypertension constitutes a relative 
contraindication to their use. 

The Royal College prospective study 
estimated that the incidence of hyper- 
tension in the first year of oral contra- 
ceptive use is less than 1%, but showed 
that there was a relation between the 
duration of oral contraceptive use and 


the development of hypertension. 


Data from this study indicated that in 
about 5% of oral contraceptive users 
hypertension develops after five years 
of usage, an incidence 2.6 times 
greater than controls. 

Carbohydrate Metabolism.—Impair- 
ment of glucose tolerance and an 
increase in plasma insulin levels have 
been reported in oral contraceptive 
users, although it has not been defi- 


 nitely established whether these 


changes are related to the estrogen or 
the gestagen component of the formu- 
lation, or both.* Therefore, it is not 
advisable to prescribe oral contracep- 
tives for patients who have had a 
previous abnormal glucose tolerance 
test, such as those with gestational 
diabetes. It is suggested that a glucose 
tolerance test be performed annually 
in all women receiving this type of 
contraceptive who are at risk to devel- 
op diabetes, eg, those with a family 
history of diabetes, large birth weight 


_ babies, unexplained fetal deaths, and 


obesity. 

Lipid Metabolism.—Oral contracep- 
tives often cause an increase in serum 
triglyceride and cholesterol levels. The 
increase in triglyceride levels seems to 
be mainly an estrogen effect. There is 
increasing evidence that there is an 
increased incidence of myocardial 
infarction in women older than 35 
years of age, particularly those with 
associated risk factors, mainly heavy 
cigarette smoking. 

Water and Electrolyte Metabolism.— 
Although the mechanism is not under- 
stood, oral steroids cause a decrease of 
sodium excretion accompanied by wa- 
ter retention. Edema develops in some 


users and some have associated 
weight gain of 1 to 2.5 kg. : 

Body Weight.— Because gestagens in 
current formulations are chemically 
related to testosterone, they are 
anabolic and in some women there will 
be an increase in body weight beyond 
that due to retention of fluid. Thus, if 
a woman gains more than 5 kg in a 
year, oral contraceptives should be 
discontinued or a preparation contain- 
ing a less potent gestagen should be 
used. | 

Tryptophan Metabolism.—Trypto- 
phan is normally metabolized by two 
pathways, a major nicotinic acid, ribo- 
nucleotide sequence in the liver, and a 
minor serotonin sequence in the brain. 
The estrogenic component of the oral 
contraceptives diverts tryptophan 
from the minor to the major pathway 
and thus, causes lower serotonin levels 
in the brain. These low serotonin 
levels are associated with depression 
and sleep disturbances and it is 
thought that this mechanism explains 
some of the neuropsychiatric symp- 
toms noted in oral contraceptive users. 
The British Royal College prospective 
studies confirmed the causal relation 
of oral contraceptives with neurotic 
depression. Certain of these metabolic 
changes in tryptophan metabolism are 
also noted in pyridoxine deficiency, 
and oral contraceptive users do have 
low serum levels of pyridoxine. Symp- 
toms of depression in oral contracep- 
tive users can be alleviated by treat- 
ment with pyridoxine (vitamin B,), 
but it is best to discontinue the steroid 
medications if symptoms of depres- 
sion develop. 

Vitamins and Minerals.—In addition 
to pyridoxine, there are decreases in 
serum folic acid, calcium, manganese, 
and zinc, whereas ascorbic acid levels 
are increased in oral contraceptive 
users. The clinical importance, if any, 
of these changes is unknown at pres- 
ent, and routine vitamin supplements 
for oral contraceptive users have not 
been shown to be of benefit. 


Effects on Other Organ Systems 


Liver.—There is an increased inci- 
dence of abnormalities in some liver 
function tests in oral contraceptive 
users, mainly tests dealing with bile 
excretion, such as bromsulphalein 
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retention. The steroids adversely af- 
fect the function of enzymes aiding 
excretion of bile, similar to the 
changes that occur in pregnancy. Both 
a collaborative retrospective study in 
the United States and the prospective 


British studies indicate that oral 
contraceptive users have twice the 
risk of cholelithiasis developing as 
controls. However, the actual num- 
bers involved is small, being esti- 
mated to be 49 to 68 women per 
100,000 users a year in the two studies. 
It has recently been shown that oral 
contraceptives alter the composition 
of gallbladder bile in women, mainly 
an increase in the concentration of 
cholesterol. 

Those individuals who develop re- 
current jaundice of pregnancy fre- 
quently develop jaundice when 
treated with oral contraceptive ster- 
oids, and their use is thus contraindi- 
cated in these individuals. Active liver 
disease is also a contraindication to 
hormonal contraceptive therapy, but 
their use need not be restricted in 
individuals with a history of hepatitis, 
who currently have normal liver func- 
tion. Nevertheless, these individuals 
should have periodic tests of liver 
function at regular intervals after 
receiving oral steroids. 

A rare complication is the presence 
of benign liver cell adenomas.’ The 
actual incidence of these tumors, 
which can cause pain as well as 
rupture with intraperitoneal bleeding 
and rarely death is not presently 
known, but is probably less than one 
in 250,000 users. The presence of these 
tumors cannot be detected by changes 
in liver function but because they can 
become large, routine annual palpa- 
tion of the liver should be performed 
in all women ingesting oral contracep- 
tives. If an adenoma is suspected, its 
presence can be confirmed by a liver 
scan. After the steroids are stopped, 
most of these tumors undergo sponta- 
neous regression. 

Central Nervous System.—There is an 
increased incidence of nausea and 
vomiting as well as migraine head- 
aches and cerebral vascular accidents 
in women receiving oral contracep- 
tives. The incidence of nausea is 
thought to be related to the estrogen 
component and is greater in the first 
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few cycles of use. Individuals with 
preexisting migraine headaches may 
undergo a time of occurrence change 
from the premenstrual phase of the 
untreated cycle to the medication-free 
interval after therapy. A recent retro- 
spective collaborative study has esti- 
mated that the relative incidence of 
cerebral thrombosis in women who use 
oral contraceptives is about nine times 
greater than nonusers, whereas the 
risk of a cerebral hemorrhage devel- 
oping is doubled.’ 

Although the incidence of this 
severe complication is extremely low, 
a definite causal relationship has now 
been established. Therefore, if an 
increased incidence of severe or 
migraine headaches or any peripheral 
neurological changes develop while 
patients are taking oral steroids, it is 
best to discontinue their use. Oral 
contraceptive use may increase the 
incidence of epileptic seizures in some 
women with epilepsy. Therefore, the 
presence of epilepsy is also a relative 
contraindication to oral contracep- 
tives. 

Skin.-Melasma, similar to that 
which develops in pregnancy, occurs in 
some patients. This change is accen- 
tuated by exposure to sunlight, takes 
a long time to disappear after stop- 
ping medication and there is no 
specific treatment. The gestagenic 
component of the combination contra- 
ceptive causes an increase in sebum 
production and acne, whereas the 
estrogenic component exerts an ame- 
liorative effect. Therefore, in individ- 
uals with aene or those in whom acne 
develops with contraceptive steroid 
therapy, a formulation with a higher 
estrogen/gestagen ratio should be 
used. 

Genitourinary.—There is a definite 
association between oral contracep- 
tive use and urinary tract infection. 
Both pyelitis and cystitis were sub- 
stantially increased in users compared 
with controls. The reason for this 
increased incidence of urinary tract 
infection is not established but may be 
due in part to increased sexual activi- 
ty in oral contraceptive users. 

Gastrointestinal Tract.—There are 
indications of an increased incidence 
of mesenteric thrombosis and possibly 
ulcerative colitis. Whether there is a 


causal relation between development 
of these entities and oral contracep- 
tive use is doubtful according to the 
findings of the British Royal College 
studies. Nevertheless, patients in 
whom these disease entities develop 
while receiving oral contraceptive 
therapy should have the medication 
discontinued. | 

Eye.—Several adverse ophthalmo- 
logic effects, including retinal artery 
thromboembolism, have been re- 
ported. Again, no causal relation can 
be established and in two well- 
controlled studies no substantial dif- 
ferences in eye abnormalities were 
found between groups of women 
using oral steroids and those not 
taking the drugs. 

Immune Phenomena.—The British 
Royal College study’ showed a sub- 
stantial inerease in frequency of gas- 
tric influenza, hay fever, and chicken 
pox in oral contraceptive users. This 
increased frequency was also found 
for other viral diseases and may be 
related to alterations in the immune 
mechanism brought about by oral 
steroid use. | 

Effect on Subsequent  Fertility.— 
There is no evidence that use of oral 
contraceptives has an adverse effect 
on the outcome of subsequent preg- 
nancies. In the British Royal College 
study, the total abortion rate in 
women stopping oral contraceptives 
to conceive was 18%, which is similar 
to the normal incidence of sponta- 
neous abortion. No apparent differ- 
ence in congenital abnormalities has 
been found in babies born to previous 
oral contraceptive users compared 
with a control population. There is 
some evidence however, that inges- 
tion of oral contraceptives during 
pregnancy may increase the incidence 
of congenital limb and heart defects”? 
as well as cause masculinization of the 
external genitalia of female fetuses. 
Therefore, women should not take oral 
contraceptives if they are pregnant or 
fail to have withdrawal bleeding, and 
a possibility of pregnancy exists. 

Resumption of fertility after stop- 
ping oral contraceptive use is delayed 
in some women for some months. In 
the British Royal College study, 8596 
of nulliparous women and 93% of 
parous women had conceived within 
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two years. Since about 10% of couples 
in the general population are infertile, 
these data indicate that fertility after 
discontinuation of oral contraceptive 
use is not appreciably reduced. 

One report has suggested that the 
incidence of chromosomal abnormali- 
ties is increased in spontaneous abor- 
tions occurring in women who have 
conceived shortly after discontinuing 
oral contraceptives," but more recent 
studies have been unable to confirm 
this finding. Since the return of ovula- 
tion is delayed for variable periods of 
time after stopping oral contracep- 
tives, it is diffieult to estimate the 
expected date of delivery if concep- 
tion takes place before spontaneous 
menses resumes. For these reasons, if 
women stop oral contraceptives to 
conceive, it is probably best that they 


eontinue to use barrier methods for . 


about two to three months while they 
resume regular cycles. 


CHOICE OF FORMULATION 


It has been suggested that prepara- 
tions with greater amounts of gesta- 
gens should be given to "estrogen 
dominant" women and vice versa. 
There are no data to demonstrate that 
the incidence of side effects is 
substantially reduced by such a treat- 
ment plan. Many of the common 
annoying side effects, such as nausea 
and breast tenderness, as well as the 
uncommon serious side effects, such 
as thromboembolism are related to the 
dosage of estrogen in the formula- 
tion. 

Government regulatory agencies of 
several countries have reported that 
preparations containing 50 yg of 
estrogen or less are associated with a 
lesser incidence of thromboembolism. 
For these reasons, the Food and Drug 
Administration in 1970, recommended 
that "the practicing physician, in his 
choice of an oral contraceptive, consid- 
er that a product containing a lower 
dose of estrogen should be prescribed 
if it is otherwise effective and accept- 
able to the patient. The higher dose 
products should be reserved for use 
when necessary." 

Although most of the serious ad- 
verse metabolic and clinical altera- 
tions are related more to the estrogen 
than the gestagen component of the 
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formulation, some changes such as 
alterations in carbohydrate metabo- 
lism and hypertension may also be 
caused by the gestagenie component. 
In the British Royal College study, the 
incidence of both hypertension and 
gallbladder disease was correlated 
with gestagen dosage. 

For these reasons, when deciding 
which contraceptive preparation to 
initially prescribe, it would seem 
prudent to use the formulation with 
the least potency (considering the 
potency per unit weight) of both 
estrogen and gestagen, that does not 
cause adverse symptoms of bleeding 
and amenorrhea. 

Formulations containing gestagens 
alone obviously have a lower incidence 
of adverse metabolic and thromboem- 
bolic effects. Blood pressure is not 
affected, serum lipids are unchanged, 
nausea and breast tenderness are 
eliminated, and milk production and 
quality are unchanged. Despite these 
advantages, the serious disadvantages 
of a very high frequency of intermen- 
strual and other abnormal bleeding 
patterns, including amenorrhea, as 
well as a lower rate of effectiveness, 
considerably limit use of these agents. 
The actual failure rate of these prepa- 
rations has been reported to vary 
between 2% and 8% a year, and a high 
percentage of these pregnancies are 
ectopic. 

One possible indication for prescrib- 
ing these preparations is the nursing 
mother who greatly desires to use oral 
contraceptives. Since these women 
have reduced fertility and are amen- 
orrheic, the major disadvantages of 
these preparations are minimized. 
Nevertheless, a small portion of these 
synthetic steroids have been detected 
in breast milk and thus, are ingested 
by the infant. The long-term effects, 
if any, of these gestagens on the 
infant are not known. 

It is best to use the combination oral 
contraceptive with the lowest effec- 
tive dose and an acceptable level of 
side effects, namely one of the combi- 
nations containing 50 ug of estrogen 
or less. In the United States, there are 
seven products marketed with 50 ug of 
estrogen. Since 1975, an additional 
nine products that contain less than 50 
ug of estrogen have been marketed. 





These nine products consist of six. 


different formulations. The physician 


and patient must, therefore, decide 
whether to choose one of the oral 
contraceptives with 50 ug of estrogen 
or less. At the present time, one 
cannot make this decision on a truly 
rational basis because of the lack of 
sufficient clinical data. 

On theoretical grounds formula- 
tions with less than 50 ug of estrogen 
should have certain benefits and 
certain disadvantages when compared 
with the formulations containing 50 
ug. However, no studies have been 
published that compare metabolic 
alterations in women ingesting oral 
contraceptives with 50 ug of mestra- 
nol with those taking oral contracep- 
tives that contain less than 50 ug of 
estradiol. These studies are extremely 
important as all the latter formula- 
tions contain ethinyl estradiol, which 
is about twice as potent as mestranol, 
the estrogenic component of several 
formulations containing 50 pg of 
estrogen. 

The most serious side effect of the 
oral contraceptive is thromboembo- 
lism. A prospective British study 
showed that products with greater 
than 50 ug of estrogen had a higher 
incidence of thromboembolic phenom- 
ena than did the products containing 
50 wg of estrogen. However, there is 
no evidence that any of the products 
with less than 50 ug have a lower 
incidence of vascular disease or other 
abnormal metabolic effects. 

The theoretical disadvantages of 
lowering the dose of estrogen would 
be an increased incidence of irregular 
bleeding and also conception. If 
tablets were missed or delayed, ovula- 
tion could occur. In addition, because 
of the increased bleeding, some might 
not take the oral contraceptive 
regularly or might stop altogether and 
thus be at risk. One study of the 
formulation with 20 ug of estrogen 
suggests that it may have a slightly 
higher failure rate, but definitive 
comparative studies have yet to be 
performed. The incidence of break- 
through bleeding and spotting with 
the various preparations has been 
reported to range from 11% to 28%, in 
the second cycle of use, which is higher 
than the percentage reported with 
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higher doses of estrogen. 

To obtain valid information con- 
cerning any clinical manifestation, 
such as irregular bleeding or use- 
pregnancy rates, randomized compar- 
ative studies must be performed. 
Until such time as the results of such 
studies are available, the clinician has 
to rely on the following facts: First, all 
of the combination products are theo- 
retically equally effective, although 
the effectiveness of products with 20 
ug of estrogen may be slightly lower. 
Second, those products with less than 
90 ug of estrogen seem to have an 
increased incidence of abnormal 
bleeding. Finally, those products with 
greater than 50 ug of estrogen have an 
increased incidence of thromboembo- 
lism. Since the proportion of mestra- 
nol metabolized to ethinyl estradiol 
varies among individuals, it is proba- 
bly best to initially prescribe formula- 
tions with 30 to 35 ug of ethinyl estra- 
dio to obtain a more uniform 
response. 

These formulations have potentially 
theoretical benefits since in some 
women ingesting 50 ug of mestranol 
all of this drug is metabolized to estra- 
diol. If à preparation with 50 ug of 
estrogen is prescribed in an attempt 
to avoid potential bleeding problems, 
and estrogenic symptoms then devel- 
op, such as nausea or breast tender- 
ness, the amount of estrogen may be 
decreased. If in patients receiving 
formulations with less than 50 ug of 
estrogen, breakthrough bleeding or 
amenorrhea develop, the estrogen 
dosage may be increased. 


TIME TO START 
ORAL CONTRACEPTIVES 
Adolescents 


In deciding whether the pubertal, 
sexually active girl should use contra- 
ceptive steroids, the clinician should 
be more concerned about compliance 
than possible physiological harm. Pro- 
vided the postmenarcheal girl has 
demonstrated maturity of the hypo- 
thalamic-pituitary-ovarian axis by 
having at least three regular, presum- 
ably ovulatory cycles, it is safe to 
prescribe oral contraceptives. As 
aforementioned, oral contraceptives 
should not be prescribed to women of 
any age with oligomenorrhea because 
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of the increased chance that post-oral 
contraceptive amenorrhea will devel- 
op. One need not be concerned about 
accelerating epiphyseal closure in the 
postmenarcheal girl because her endo- 
genous estrogens have already ini- 
tiated the process prior to menarche. 

There is a difference in the rate of 
return of ovulation and bleeding in 
the postabortal woman and after- 
term delivery. In the former, the first 
episode of menstrual bleeding is 
usually preceded by ovulation. At 
term, the first episode of bleeding is 
usually anovulatory. Ovulation occurs 
sooner after an abortion, usually 
between two and four weeks, while 
the delay is usually four to six weeks 
after a term delivery. 

In women who have an abortion in 
the first trimester, oral contraceptives 
should be started immediately. In 
those who deliver after 28 weeks and 
are not nursing, the combination oral 
contraceptive should be started two 
weeks after delivery. If pregnancy 
ends between 12 and 28 weeks, contra- 
ceptive steroids should be started one 
week after delivery. The reason for 
delay in the latter instances is that the 
normally increased risk of postpartum 
thromboembolism may be increased 
by steroids. 


SAFETY, CONTRAINDICATIONS, 
AND PATIENT MONITORING 


In assessing the safety of oral 
contraceptives, as well as other meth- 
ods of contraception, the potential 
harmful effects of unwanted preg- 
nancy must be considered. The risk of 
morbidity and death associated with 
therapeutie abortion as well as preg- 
nancy in the woman younger than 40 
years of age, is greater than that 
associated with hormonal contracep- 
tive use. The USFDA has decided that 
oral contraceptives are safe, inasmuch 
as their benefits outweigh their 
risks. 

Nevertheless, there are certain con- 
traindications. The USFDA lists the 
following six absolute contraindica- 
tions: estrogen dependent neoplasia; 
cancer of the breast; active acute or 
marked chronic liver disease with 
abnormal function; a history of throm- 
bophlebitis, thromboembolism, or 
thrombotic disease, including cerebral 


vascular and coronary artery disease; 
undiagnosed abnormal uterine bleed- 
ing; and pregnancy. Additional con- 
traindications, such as congenital 
hyperlipidemia, diabetes mellitus, his- 
tory of gestational diabetes, and 
hypertension should be added to this 
list. Relative contraindications in- 
clude, depression, migraine headache, 
leiomyomata of the uterus, epilepsy, 
oligomenorrhea and amenorrhea. Pa- 
tients with these conditions who 
ingest oral contraceptives should be 
seen at frequent intervals, at least 
every three months. 

In addition, all individuals receiving 
these potent pharmaceutical agents 
should be seen by a physician and 
examined regularly, at least three 
months after initiating therapy and 
annually thereafter. Prior to starting 
therapy, as well as during these inter- 
vals, a pelvic examination should be 
performed, the patient’s blood pres- 
sure and weight recorded, and the 
breasts examined. Assays of fasting 
serum triglyceride and cholesterol 
should be performed in women young- 
er than 60 years of age, with a family 
history of myocardial infarction and a 
fasting blood glucose should be ob- 
tained in women with a family history 
of diabetes. By performing these 
routine examinations in all women, 
one can hopefully avoid some of the 
serious, but uncommon, side effects. 
There are no documented benefits 
derived from intermittent stopping of 
therapy, and there is a risk of 
unwanted pregnancy. 

It seems now that the incidence of 
myocardial infarction in oral contra- 
ceptive users is considerably increased 
almost threefold only if certain risk 
factors are present.'*'* The major risk 
factor is heavy cigarette smoking, 
others are hypertension, hypercholes- 
terolemia, and possibly diabetes and 
obesity. 

Recent data obtained from both 
British prospective oral contraceptive 
studies, the Royal College of General 
Practitioners study, and the Oxford 
Family Planning Association study 
indieate that in addition to an 
increased risk of death from myocar- 
dial infarction, there is an increased 
risk of death from a wide variety of 
circulatory diseases in oral contracep- 
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tive users. The Royal College study 
indicated that the mortality rate for 
women who had ever used oral contra- 
ceptives was 4.7 times that of controls. 
For nonrheumatic heart disease and 
hypertension the death rate was 4.0 
times that of controls and for cere- 
brovaseular diseases, mainly sub- 
arachnoid hemorrhage, it was 4.7 
times that of controls. | 

A similar increased incidence of 
death from cardiovascular diseases 
was observed in the oral contraceptive 
users in the Family Planning Associa- 
tion study.'* Of the 43 total deaths in 
this study group, nine deaths from 
cardiovascular disease occurred in the 
oral contraceptive users and one in the 
IUD or diaphragm users. These find- 
ings support Beral's analysis of mor- 
tality trends in 21 countries.^ This 
analysis showed that increases in 
mortality from all cardiovascular dis- 
eases in women aged 15 to 44 years 
have been strongly associated with 
changes in prevalence of oral contra- 
ceptive use in each country. | 

The Royal College study showed in 
addition that the excess mortality due 
to cardiovaseular causes in women 
who had used oral contraceptives, 
increased with increasing age of the 
patient and with duration of oral 


contraceptive use, and was about 


threefold greater in women who 
smoked. Overall, the increased risk of 
death in women who had at some time 
used oral contraceptives was 20 per 
100,000 women a year, which is more 
than ten times greater than the risk of 
death from pregnancy in controls, and 
twice as great as the risk of death 
from all accidents. The risk of death 
increased substantially in women old- 
er than 35 years of age and in women 
who had used oral contraceptives for 
more than five years. Furthermore, 
the increased risk of death occurred 
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both in current users of oral contra- 
ceptives as well as those who had 
previously used oral contraceptives 
and stopped. The mortality was 
inereased 4.9 and 4.3 times that of 
controls from those two groups, 
respectively. Since the metabolic 
changes occurring during oral contra- 
ceptive use generally regress within 
three months after stopping oral 
contraceptives, the findings of this 
study indicate that certain circulatory 
alterations may present for longer 
time periods. : 

With this information, it is now 
reeommended that women older than 
35 years of age should discontinue oral 
contraceptives and use another meth- 
od, and that women younger than 35 
years of age with hypertension, 
diabetes, and hyperlipidemia should 
not use oral contraceptives. Women 
who are heavy smokers should be 
strongly encouraged to either stop 
smoking or use another method of 
contraception. 

The analysis of earlier data by 
Tietze et al'* indicated that whereas 
with advancing age the risk of mortal- 
ity with use of oral contraceptives 
increases, the risk of death from IUDs 
declines and with tubal sterilization 
remains low. Because of the increas- 
ing risk of death in older women using 
oral contraceptives as well as the 
increased incidence of systemic dis- 
ease, oral contraceptives should be 
used mainly by young healthy women 
for the purpose of family spacing. 


. Once childbearing is complete, alter- 


native forms of contraception, mainly 
the IUD, should be used or steriliza- 
tion for either member of the couple 
should be performed. Sterilization is 
now the most frequent form of 
preventing pregnancy in women who 
do not intend to have more children 
(43.5% in comparison with 24% for oral 
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contraceptives). Women who wish to 
continue using oral contraceptives 
after their family is complete may 
continue to do so with careful moni- 
toring, if they have no associated risk 
factors, but their use after the age of 
35 years of age in all women should be 
discouraged. 
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Radiological Case of the Month 


Lionel W. Young, MD; Contributed by Gerald A. Mandell, MD, A. Edward O'Hara, MD 


C7 History.—A 5'2-month-old 
infant was admitted to the 
Thomas Jefferson University Hospi- 
tal because of persistent diarrhea for 
four weeks. The patient was the 
product of a full-term gestation and a 
vaginal delivery. The birth weight 
was 3,060 g. There was an uneventful 
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Reprint requests to the Department of Radio- 
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neonatal course without history of 
anemia or jaundice. 

Physical Examination.—Results of 
physical examination were unremark- 
able. Roentgenograms of the abdo- 
men were obtained because of the 
gastrointestinal history (Fig 1 and 2). 
Subsequent evaluation included an 
intravenous urogram (Fig 3) and 
inferior vena cavogram (Fig 4). Find- 
ings from laboratory data, including 
catecholamines and titers for rubella 
and cytomegalic inclusion disease 
were negative. 


Fig 4. 
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Fig 1.—Bullet-shaped calcification on right side of T-12 (solid 
arrow). Discrete adrenal calcification to left of T-12 (open 


arrow). 


Fig 2.—Bullet-shaped calcification anterior to T-12 in course of 
inferior vena cava (solid arrow). Adrenal calcification superim- 
posed on vertebra T-12 (open arrow). 


Fig 3.—Bullet-shaped calcification in right upper quadrant 
without renal displacement (arrow). Adrenal calcification in left 
upper quadrant above left kidney without renal displacement 


(arrow). 


Fig 4.—Complete thrombosis of inferior vena cava with collater- 
al venous drainage. Catheter placed in right external iliac vein. 


Presumptive Benign Intra-abdominal Calcifications: 


Adrenal and Inferior Vena Caval 


A bullet-shaped calcification ap- 
pearing in the right upper quadrant of 
the abdomen is a rare finding, but 
quite characteristic of a thrombosis of 
the inferior vena cava. To our knowl- 
edge, eight cases have been reported 
in the literature. Infection, neoplasia 
in the area of the vena cava or liver, 
and structural anomaly of the venous 
conduit! may produce thrombosis. 
Thrombosis of the inferior vena cava 


js usually detected as an incidental 


finding. 

Calcification of the adrenal gland is 
more common. In 1959, Jarvis et al? 
reported 26 cases diagnosed either 
roentgenographically or microscopi- 
eally. Suprarenal calcifications have 
been reported in tuberculosis, Addi- 
son’s disease, cysts, adrenal hemor- 
rhage, and adrenal neoplasm. The 
most common neoplasms would be 
ganglioneuroma, neuroblastoma, ad- 
renal carcinoma, and pheochromocyto- 
ma. In metabolic diseases, such as 
Niemann-Pick disease and Wolman’s 
disease, the calcifications are usually 


bilateral. Calcifications oceur in ap- 
proximately 50% of the neuroblasto- 
mas and are usually stippled, fine, 
granular densities rather than the 
larger, discrete densities of adrenal 
hemorrhage. 

The hemorrhage is initially outlined 
by a curvilinear rim of calcification 
with eventual coalescence of its cen- 
tral portions. The calcifications disap- 
pear with the passage of a number of 
years. The right adrenal gland is 
involved more frequently than the 
left, approximately 70% of the time. 
The right adrenal gland, resting 
between the liver and the spine is 
more subject to compression. The 
right adrenal vein takes off from the 
inferior vena cava and is more subject 
to pressure changes. 

The adrenal glands at birth are 
normally quite large, approximately 
one third the size of the kidneys. 
Evidence of previous adrenal hemor- 
rhage was found in 1% of the autopsy 
cases. The usual cause of adrenal 
hemorrhage is birth trauma that is 


associated with midforceps extrac- 
tion, breech delivery, a very large 
infant, and an infant of low birth 
weight. Physiological involution is 
sometimes postulated as a cause. 
Massive hemorrhage into the adrenal 
gland with the additional components 
of thrombocytopenia and hypofibrino- 
genemia is usually fatal. 

Our case illustrates the current 
appearance of two presumably benign 
calcifications in the same patient. 
During delivery, the 3,060 g size of the 
infant may have precipitated subclini- 
cal moderate hemorrhage into the left 
adrenal gland. Possibly transient sta- 
sis of blood from hypotension with 
reduction of vena caval blood flow 
resulted in vena caval thrombosis. 
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Indications: ATTENUVAX® (Measles Virus Vaccine, Live, Attenuated. MSD) — Active im- 
munization against measles (rubeola) in children 15 months of age or older. 


BIAVAX® (Rubella and Mumps Virus Vaccine, Live, MSD)— Simultaneous immunization 
against rubella and mumps in children 15 months of age to puberty. May be given as early 
as 12 months if that offers greater convenience in scheduling. 


MERUVAX® (Rubella Virus Vaccine, Live, MSD) — Immunization against rubella (German 
measles) in children 15 months of age to puberty. May be given as early as 12 months if 
that offers greater convenience in scheduling. May be useful for postpubertal males to 
prevent or control rubella outbreaks in circumscribed population groups. In postpubertal 
females vaccination must not be undertaken unless the woman is not pregnant. is suscep- 


- tible to rubella (as shown by Hemagglutination Inhibition test), understands it is impera- 


tive not to become pregnant for next three months and will follow a medically acceptable 
method for pregnancy prevention (also in immediate postpartum period), and is informed 
of frequent occurrence of self-limited arthralgia and possible arthritis beginning two to 
four weeks after vaccination. 


M-M-R* (Measles, Mumps and Rubella Virus Vaccine, Live, MSD) — Simultaneous im- 
munization against measles, mumps, and rubella in children 15 months of age tc puberty. 


M-R-VAX* (Measles and Rubella Virus Vaccine, Live, MSD) — Simultaneous immunization 
against measles (rubeola) and rubella (German measles) in children 15 months of age to 
puberty. 


MUMPSVAX* (Mumps Virus Vaccine, Live, MSD) — Immunization against mumps for 
children 15 months of age or older and adults. May be given as early as 12 months if that 
offers greater convenience in scheduling. 


Contraindications: Pregnancy or the possibility of pregnancy within three months follow- 
ing vaccination (see special considerations for ATTENUVAX below); hypersensitivity to 
neomycin; in patients hypersensitive to chicken or chicken eggs or feathers or, for rubella- 
containing vaccines, duck or duck eggs or feathers, weigh benefits of immunization 
against potential risks of hypersensitivity reactions; any febrile respiratory illness or other 
active infection; for measles-containing vaccines, active untreated tuberculosis. therapy 
with ACTH, corticosteroids (except as replacement therapy, e.g.. for Addison's disease). 
irradiation, alkylating agents, or antimetabolites; blood dyscrasias, leukemia, lymphomas 
of any type, or other malignant neoplasms affecting the bone marrow or lymphatic 
systems; primary immunodeficiency states. including cellular immune deficiencies, hy- 
pogammaglobulinemic, and dysgammaglobulinemic states. 


ATTENUVAX—PREGNANCY: The effects of ATTENUVAX on fetal development are 
unknown at this time. Live attenuated measles virus vaccine should not be given to per 
sons known to be pregnant; furthermore, pregnancy should be avoided for three months 
following vaccination. Reports have indicated that natural measles during pregnancy 
enhances fetal risk. Increased rates of spontaneous abortion, stillbirth, congenital defects. 
and prematurity have been observed subsequent to natural measles during pregnancy. 
There are no adequate studies of the attenuated (vaccine) strain of measles virus in preg- 
nancy. However, it would be prudent to assume that the vaccine strain of virus is also 
capable of inducing adverse fetal effects for up to three months following vaccination. 


Vaccine administration to post-pubertal females entails a potential for inadvertent im- 
munization during pregnancy. Theoretical risks involved should be weighed against the 
risks that measles poses to the unimmunized adolescent or adult. Advisory committees 
reviewing this matter have recommended vaccination of post-pubertal females who are 
presumed to be susceptible to measles and not known-to be pregnant. If a measles ex- 
posure occurs during pregnancy, one should consider the possibility of providing tempo: 
rary passive immunity through the administration of immune serum globulin (human). 


Precautions: Administer subcutaneously: do not give intravenously. Epinephrine should 
be available for immediate use should an anaphylactoid reaction occur Should not be 
given less than one month before or after immunization with other //ve virus vaccines, 
with the exception of monovalent or trivalent poliovirus vaccine, live. oral, which may be 
administered simultaneously. Vaccinations should be deferred for at least three months 
following blood or plasma transfusions or administration of more than 0.02 ml human im- 
mune serum globulin per pound of body weight. Rubella vaccine may be given in the im- 
mediate postpartum period to those nonimmune women who have received anti Rho (D) 
immune globulin (human) without interfering with vaccine effectiveness. 


Attenuated measles, mumps, and rubella virus vaccines, live, given separately, may result in 
a temporary depression of tuberculin skin sensitivity; therefore, if a tuberculin test is to be 
done, it should be administered before or simultaneously with any of these virus vaccines. 


Measles-Containing Vaccines— Due caution should be employed in children with a 
history of febrile convulsions, cerebral injury, or any other condition in which stress due to 
fever should be avoided. The physician should be alert to the temperature elevation which 
may occur 5 to 12 days after vaccination. The occurrence of thrombocytopenia and pur- 
pura has been extremely rare. 


Rubella-Containing Vaccines— Excretion of live attenuated rubella virus from the throat 
has occurred in the majority of susceptible individuals administered rubella vaccine. There 
is no definitive evidence to indicate that such virus is contagious to susceptible persons 
who are in contact with vaccinated individuals. Consequently. transmission, while ac- 
cepted as a theoretical possibility, has not been regarded as a significant risk. . 


Adverse Reactions: To date, clinical evaluation of the combination vaccines has revealed 
those adverse reactions expected to follow administration of the monovalent vaccines 
given separately. 


Measles-Contaiaing Vaccines—Occasionally, moderate fever (101-1029 F); less com- 
monly, high fever (above 103 F); rarely, febrile convulsions. Infrequently, rash, usually 
minimal without generalized distribution. Reactions at injection site. Local reactions 
characterized by marked swelling, redness, and vesiculation at the injection site of attenu- 
ated live measles virus vaccines have occurred in children who received killed measles 
vaccine previously; the combination vaccines were not given under this condition in 
clinical trials. 


Experience from more than 80 million doses of all live measles vaccines given in the U.S. 
through 1975 indicates that significant central nervous system reactions such as en- 
cephalitis and encephalopathy, occurring within 30 days after vaccination, have been tem- 
porally associated with measles vaccine approximately once for every million doses. In no 
case has it been shown that reactions were actually caused by vaccine. The Center for 
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Disease Control has pointed out that "a certain number of cases of encephalitis may be 
expected to occur in a large childhood population in a defined period of time even when no 
vaccines are administered.’ However, the data suggest the possibility that some of these 
cases may have been caused by measles vaccines. The risk of such serious neurological 
disorders following live measles virus vaccine administration remains far less than that for 
encephalitis and encephalopathy with natural measles (one per thousand reported cases) 
There have been reports of subacute sclerosing panencephalitis (SSPE) in children who 
did not have a history of natural measles but did receive measles vaccine. Some of these 
cases may have resulted from unrecognized measles in the first year of life or possibly 
from the measles vaccination. Based on estimated nationwide measles vaccine distribu- 
tion, the association of SSPE cases to measles vaccination is about one case per million 
vaccine doses distributed, far less than the 5-10 cases of SSPE per million cases of 
natural measles. 


Rubella-Containing Vaccines— Adverse reactions may include fever and rash: mild local 
reactions such as erythema, induration, tenderness. and regional lymphadenopathy: 
thrombocytopenia and purpura; allergic reactions such as urticaria; and arthritis. 
arthralgia, and polyneuritis. 


Moderate fever (101-102.9 F) occurs occasionally, and high fever (103 F) occurs less 
commonly. Rash occurs infrequently and is usually minimal without generalized distribu- 
tion. Encephalitis and other nervous system reactions have occurred very rarely. 


Transient arthritis, arthralgia, and polyneuritis vary in frequency and severity with age and 
sex, being greatest in adult females and least in prepubertal children. Symptoms relating 
to joints (pain, swelling. stiffness, etc.) and to peripheral nerves (pain, numbness. tingling. 
etc ) occurring within approximately two months after vaccination should be considered 
as possibly vaccine related. These symptoms need not be associated with other features 
of rubella, such as fever. rash, and lymphadenopathy. In prepubertal children. the 
symptoms have generally been mild and of no more than three days duration, with an inci- 
dence of less than 1 percent for reactions that would interfere with normal activity or ne- 
cessitate medical attention. In teen-age girls, the rates of reactions are somewhat higher 
but probably do not exceed 5 to 10 percent. In women, the rates are greater and may ex- 
ceed 30 percent; the symptoms in older females tend to be more prominent and of longer 
duration, rarely persisting for a matter of months, but have not generally interfered with 
normal activity. There is, at present, no evidence that the joint involvement or neuritis ac- 
companying infection with either natural rubella or the attenuated viruses predisposes to 
any of the known chronic arthritic or neurologic diseases. Transient arthralgia and arthritis 
in nonimmune males may occur; however. as in the natural disease. the incidence is ex- 
pected to be lower than in women. 


Mumps-Containing Vaccines—Parotitis. Rarely. purpura and allergic reactions such as ur- 
ticaria. Very rarely. encephalitis and other nervous system reactions. With the monovalent 
mumps vaccine. mild fever occurs occasionally. and fever above 103 F is uncommon. 


Shipment, Storage, and Reconstitution: During shipment. to insure that there is no loss 
of potency, the vaccine must be maintained at a temperature of 10 C (50 F) or less 
Before reconstitution, store vaccines at 2-8 C (35.6-46.4 F) and protect from light. Use 
only diluent supplied to reconstitute vaccines. If not used immediately. store reconstituted 
vaccines in a dark place at 2-8 C (35.6-46.4 F). and discard if not used within. eight 
hours. 


Color change: The usual color of the vaccine when reconstituted is pinkish to red due to 
the presence of phenol red, a pH indicator Some vaccine which has been shipped in dry 
ice may exhibit a variation in color when reconstituted because carbon dioxide has been 
absorbed from the dry ice. This vaccine, if crystal clear on reconstitution. is acceptable for 
use whether it is red, pink, or yellow. 

How Supplied: ATTENUVAX® (Measles Virus Vaccine, Live, Attenuated, MSD)—Single- 
dose vials of lyophilized vaccine, containing when reconstituted not less than 1.000 
TCID4o (tissue culture infectious doses) of measles virus vaccine expressed in terms of 
the assigned titer of the FDA Reference Measles Virus. and approximately 25 mcg 
neomycin. 

BIAVAX® (Rubella and Mumps Virus Vaccine, Live, MSD) — Single-dose vials of lyophilized 
vaccine, containing when reconstituted not less than 1.000 TCIDso of rubella virus vac- 
cine, live, and 5,000 TClDso of mumps virus vaccine, live. expressed in terms of the 
assigned titer of the FDA Reference Rubella and Mumps Viruses, and approximately 
25 mcg neomycin. 

MERUVAX * (Rubella Virus Vaccine, Live, MSD)— Single-dose vials of lyophilized vaccine. 
containing when reconstituted not less than 1,000 TCIDso of rubella virus vaccine ex- 
pressed in terms of the assigned titer of the FDA Reference Rubella Virus, and approxt- 
mately 25 mcg neomycin. | 

M-M-R* (Measles, Mumps and Rubella Virus Vaccine, Live, MSD) — Single-dose vials of 
lyophilized vaccine, containing when reconstituted not less than 1.000 TCIDso of measles 
virus vaccine, live. attenuated. 5.000 TClDao of mumps virus vaccine. live. and 1.000 
TClOso of rubella virus vaccine, live, expressed in terms of the assigned titer of the FDA 
Reference Measles. Mumps, and Rubella Viruses. and approximately 25 mcg neomycin 
M-R-VAX® (Measles and Rubella Virus Vaccine, Live, MSD)—Single-dose vials of 
lyophilized vaccine, containing when reconstituted not less than 1.000 TCIDso of measles 
virus vaccine, live, attenuated, and 1.000 TCIDso of rubella virus vaccine, live, expressed in 
terms of the assigned titer of the FDA Reference Measles and Rubella Viruses, and ap- 
proximately 25 mcg neomycin. | 
MUMPSVAX® (Mumps Virus Vaccine, Live, MSD)—Single-dose vials of lyophilized vac- 
cine, containing when reconstituted not less than 5,000 TCIDso of mumps virus vaccine 
expressed in terms of the assigned titer of the FDA Reference Mumps Virus. and approxi- 
mately 25 mcg neomycin. 

Each of these vaccines is supplied as a single-dose vial packed with a disposable syringe 
containing diluent and fitted with a 25-gauge, 8" needle, and as a box of 10 single-dose 
vials with an accompanying box of 10 diluent-containing disposable syringes with affixed 
needles. 


For more detailed information, consult your MSD 





representative or see full prescribing information MERCK 
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Clinical Memoranda 


Saddle Embolus Occluding 
Pulmonary Arteries 


Parenteral alimentation is invalu- 
able in salvaging infants who other- 
wise would have been unable to 
survive congenital anomalies of the 
intestine or necrotizing enterocoli- 
tis.’ 

A catastrophe complicated an in- 
fant’s recovery from bowel resection 
and intolerance to oral feeding. 


Report of a Case.—A 14-day-old, full-term 
baby girl was referred with bloody stools 
and abdominal distention; roentgenograms 
demonstrated pneumatosis intestinalis and 
air in the portal venous system. Nine centi- 
meters of necrotic ileum, cecum, and 
ascending colon were removed, and total 
parenteral nutrition given via superior 
vena caval catheters placed first in each 
external jugular vein and finally in the left 
internal jugular vein. Her nutritional 
status greatly improved, but even 5% 
glucose per ostium was intolerable. At 2 
months of age, pallor and orthopnea with 
slow gasping respirations suddenly devel- 
oped; she died half an hour later. Clinical 
impression was pulmonary embolus. 

Autopsy showed a small, fairly well- 
nourished infant weighing 3,490 g, with 
healed ileostomy and laparotomy scars and 
fine adhesions between loops of small and 
large bowel. A hard rubbery mass com- 





Fig 1.—Saddle embolus lodged in main 
pulmonary trunk extending into right and 
left pulmonary arteries completely occlud- 
ing flow of blood. 
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Fig 2.—Friable granulation tissue adherent 
to medial wall of superior vena cava 
extending into right atrium. 


pletely filling the main pulmonary trunk 
proved to be an embolus 2.6 em long 
extending from the crista supraventricu- 
laris of the right ventricle through the 
pulmonary valve then extending 0.6 em 
into the right and left pulmonary arteries— 
a true "saddle embolus" (Fig 1). It had 
dislodged from a thrombus adherent to the 
medial surface of the superior vena cava 
that was lined with gray friable granula- 
tion tissue from its junction with the 
innominate vein to the right atrium (Fig 
2). The intima of the medial side of the 
superior vena cava had been destroyed; a 
portion of the trabeculae carnae beneath 
the thrombus in the right atrium was 
necrotic. 


Comment.—The complications of to- 
tal parenteral nutrition of ... "throm- 
bosis, embolism, bacterial and fungal 
infections, hyperammonemia, meta- 
bolie acidosis, hyperglycemia, rebound 
hypoglycemia, glycosuria and osmotic 
diuresis . . . ”° have been reported. Our 
case of pulmonary embolism plus one 
report by Firor,’ three in a series of 
200 infants by Ryan et al,‘ and eight 
by Muller’ from Germany bring the 
total reports in infants to 13. Since 
there is no warning of impending 
pulmonary embolus, the only means of 
prevention is to limit the use of total 
parenteral nutrition to as short a time 
as possible. 

Myron M. NICHOLS, MD 

KENNETH R. T. Tyson, MD 

Department of Pediatrics 

University of Texas Medical Branch 

Galveston, TX 77550 








1. Wilmore DW, Groff DB, Bishop HC, et al: 
Total parenteral nutrition in infant with catas- - 
trophic gastrointestinal anomalies. J Pediatr 
Surg 4:181-189, 1969. 

2. Avery GB: Neonatology. Philadelphia, JB 
Lippincott Co, 1975, p 483. 

3. Firor HV: Pulmonary embolization compli- 
cating total intravenous alimentation. J Pediatr 
Surg 7:81, 1972. 

4. Ryan JA Jr, Abel RM, Abbott WM, et al: 
Catheter complications in total parenteral nutri- 
tion. N Engl J Med 290:757-761, 1974. 

5. Muller KM, Blaeser B: Fatal thromboembo- 
lism after central-vein catherisation. Dtsch Med 
Wochenschr 101:411-418, 1976. 


Congenital Hypopituitarism and 
Conjugated Hyperbilirubinemia in 
Two Infants 


Congenital hypopituitarism in chil- 
dren is a well-recognized entity.''^ 
The association of severe neonatal 
hypoglycemia with growth hormone 
or adrenocorticotropin insufficiency 
and with the presence of a microphal- 
lus and cryptorchidism in some of the 
male patients is well established.** 
Hepatomegaly and jaundice have 
been found in some of these pa- 
tients.*^ However, the association of 
hypopituitarism with conjugated hy- 
perbilirubinemia has been previously 
documented in only one report." 

We have recently encountered two 
infants with hypopituitarism and hy- 
poglycemia, both of whom also had an 
inereased direct serum bilirubin lev- 
el. 


Report of Cases.—CasE 1.—This patient 
was born after 45 weeks' gestation to a 
23-year-old para 0 woman by cesarean 
section for cephalopelvic disproportion. 
Apgar scores were 3 and 5 at one and five 
minutes, respectively, for which the infant 
required oxygen. Physical examination 
showed a 4.6-kg male infant, 53 em in 
length, with polydactyly and microphallus. 
Stretched length of the phallus was 2.0 em; 
both testes were palpable in the scrotum. 
Liver was felt 1 cm below the right costal 
margin and spleen tip was palpable; neuro- 
logical examination was unremarkable. 
The immediate neonatal period was com- 
plicated by asymptomatic hypoglycemia 
(blood glucose level, 8 mg/dl) that was 
easily controlled with an intravenous infu- 
sion of 20% dextrose and water, and later 
with frequent feedings. Laboratory find- 
ings for complete blood cell (CBC) count 
and urinalysis (with a normal specifie grav- 
ity) were normal. Roentgenographic exam- 
ination of the skull and kidneys showed no 
abnormality. During two episodes of spon- 
taneous hypoglycemia, blood glucose con- 
centrations were 32 mg/dl and 19 mg/dl, 
the plasma growth hormone levels were 1.9 
ng/ml and 1.5 ng/ml, and the serum corti- 
sol levels were 2.8 ug/dl and 4.7 pg/dl. 
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. Serum thyroxine level was 5.7 g/dl and ues (1.9 ug/dl at 0 minutes, 1.7 ug/dl at 60 


thyroid-stimulating hormone was less than 
3.8 U/ml at 4 weeks of age. At that same 
time, serum luteinizing hormone level was 
33 ng/ml (normal range at 1 to 24 months, 
10 to 40 ng/ml), follicle-stimulating hor- 
mone level was 18 ng/ml (normal range at 
1 to 24 months, 40 to 200 ng/ml), and 
testosterone level was 25 ng/dl (normal 
range at 1 to 4 months, 50 to 340 ng/dl). 
Urinary 17-ketosteroids were 0.15 mg/24 
hr (normal, <0.5 mg/24 hr), and urinary 
17-hydroxycorticosteroids were 0.18 mg/sq 
m/24 hr (normal, 3 + 1 mg/sq m/24 hr). A 
diagnosis of hypopituitarism was made. 

The infant became jaundiced on day 2. 
Jaundice persisted, peaking at 18 days of 
age at a total serum bilirubin level of 14.6 
mg/dl, with a direct-reacting fraction of 
5.3 mg/dl. The SGOT level was 42 IU /liter; 
SGPT level, 6 IU/liter; alkaline phospha- 
tase level, 85 mIU /liter; prothrombin time, 
11.5 seconds. Tests for hepatitis B surface 
antigen, toxoplasmosis, rubella, cytomega- 
lovirus and herpes simplex titers, and urine 
for cytomegalovirus were negative; a, anti- 
trypsin was normal. A cholestyramine 
augmented rose bengal sodium I 131 test at 
6 weeks of age showed 17% excretion of dye 
in stools over a 72-hour period. An open 
liver biopsy specimen showed noticeable 
intralobular bile stasis and centrilobular 
giant cell transformation that were com- 
patible with neonatal hepatitis. 

The patient was started on a regimen of 
growth hormone 1 unit intramuscularly 
(IM) every other day; cortisone acetate, 15 
mg IM every three days; and levothyroxine 
sodium, 0.05 mg orally every day at 4 weeks 
of age. Two months after treatment was 
started, the patient’s height and weight 
were at the tenth percentile. He has had no 
further episodes of hypoglycemia and his 
total serum bilirubin level was 0.3 mg/dl. 

Case 2.—This patient is a 2.9-kg female 
infant, born to a 26-year-old para 1 class D 
diabetic mother after 33 weeks’ gestation. 
This child had a stormy neonatal period, 
having hypoglycemia, hypocaleemia, and 
severe respiratory distress syndrome de- 
velop in the first days of life. Indirect 
hyperbilirubinemia secondary to ABO in- 
compatibility required an exchange trans- 
fusion on the third day of life. She was 
discharged at 3% weeks of age. 

At 9 weeks of age, she was transferred to 
the Johns Hopkins Hospital, Baltimore, 
after a respiratory arrest and an episode of 
severe hypoglycemia. Physical examina- 
tion showed a small, jaundiced infant 53 cm 
in length, 3,580 g in weight, in whom a firm 
liver and spleen were felt 3 em below the 
right costal margin and 4 em below the left 
costal margin, respectively. Spontaneous 
hypoglycemia occurred on several occa- 
sions during the next two days, with blood 
glucose values as low as 16 mg/dl after a 
two-hour fast. 

Laboratory data included normal CBC 
and urinalysis (with a normal specific grav- 
ity. A three-hour glucagon stimulation 
test" showed very low plasma cortisol val- 
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minutes, and 2.5 ug/dl at 120 minutes) and 
growth hormone levels (—0.8 ng/ml at 0, 
60, and 120 minutes); glucose concentra- 
tions went from 26 mg/dl at 0 minutes to 
41 mg/dl at 30 minutes, 16 mg/dl at 90 
minutes, and 18 mg/dl at 120 minutes 
during this test. Serum thyroxine level was 
4.6 ug/dl and thyroid-stimulating hormone 
was 4.3 U/ml. Total serum bilirubin level 
was 7.5 mg/dl; direct bilirubin level, 4.5 
mg/dl; SGOT level, 130 IU/liter; SGPT 
level, 36 IU/liter; alkaline phosphatase 
level, 385 mIU/liter; and prothrombin 
time, 10.5 seconds. Tests for hepatitis B 
surface antigen and toxoplasmosis, rubella, 
cytomegalovirus and herpes simplex titers 
were negative; a, antitrypsin and cerulo- 
plasmin levels were normal. Liver biopsy 
specimen, taken six days after glucocorti- 
coid therapy was begun showed minimal 
inflammatory changes. 

Because of poorly controlled hypogly- 
cemia even with frequent feedings and 
intravenous dextrose infusions, the patient 
was started on a regimen of hydrocortisone 
15 mg three times a day. No further hypo- 
glycemic episodes occurred; liver and 
spleen decreased substantially in size. 
Serum bilirubin level decreased to 4.5 mg/ 
dl, total, 2.5 mg/dl, direct, by the third day 
of treatment. Cortisone acetate was 
reduced to replacement dosage, 10 mg IM 
every three days; treatment with levothy- 
roxine sodium, 0.025 mg orally every day, 
and growth hormone, 1 unit IM every other 
day, was begun. One week later, the liver 
edge was palpable 1 em below the right 
costal margin, the spleen was firm and felt 
1.5 em below the left costal margin. Serum 
thyroxine level was 8.2 ug/dl and glucose 
values ranged between 45 and 90 mg/dl. 
Four weeks after discharge, glucose level 
was 90 mg/dl, total serum bilirubin level, 
11 mg/dl; and direct bilirubin level, 0.6 
mg/dl. 


Comment.—These two patients had 
severe neonatal hypoglycemia, inade- 
quate plasma growth hormone and 
cortisol response to hypoglycemia and 
glucagon stimulation, and low levels 
of thyroid-stimulating hormone and 
thyroxine. In addition, the male 
patient had a microphallus. The hypo- 
glycemia was corrected in both 
infants by glucocorticoid and growth 
hormone therapy. These criteria es- 
tablish the diagnosis of hypopituitar- 
ism.** 

The hepatomegaly together with 
inereased serum total and direct bili- 
rubin concentrations and increased 
levels of SGOT were unexpected. 
Since direct hyperbilirubinemia has 
been previously reported only once in 
patients with hypopituitarism, it 
was of interest to try to determine if 
there was a direct relationship be- 
tween hypopituitarism and liver dis- 


ease. There was no laboratory evi- 
dence of any infectious or infiltrative 
systemic disease that could explain 
damage to the pituitary gland, liver, 
and spleen, either in utero or early in 
the neonatal period, nor were the liver 
biopsy specimens helpful in this 
regard. 

This article reports the association 
of hypopituitarism, hepatomegaly, 
and direct hyperbilirubinemia in two 
infants. Assessment of more patients, 
however, will be necessary to deter- 
mine if this relationship has causal, 
diagnostic, or therapeutic importance. 
In the meantime, perhaps hypopitui- 
tarism should be included in the 
differential diagnosis of direct hyper- 
bilirubinemia. 
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Rocky Mountain Spotted Fever in 
an Infant: Diagnosis in Siblings 


The incidence of Rocky Mountain 
spotted fever (RMSF) in the United 
States has been increasing over the 
past 15 years.' This disease had notice- 
able seasonal and geographic predilec- 
tion, being most prevalent in the 
spring and summer and in the south- 
eastern United States.' About 70% of 
the cases occur in children 3 to 15 
years of age. The purpose of this 
report is to describe two siblings with 
the disease, which was diagnosed in 
.an nonendemie area, Wisconsin. The 
younger sibling, a 6-month-old, con- 
tracted the disease in infancy, an 
event infrequently recorded but ap- 
parently associated with marked mor- 
bidity and mortality.*° 


Report of Cases. —CASE 1.—In May 1977, 
this 6-month-old male infant visited rela- 
tives in northern Mississippi. Twelve days 
before admission, fever and a generalized 
maculopapular rash developed. He was 
exposed to a neighbor's dog known to have 
ticks, but had no known tick bites. He slept 
with his 3-year-old brother (case 2). Five 
days before admission he was seen by a 
physician in Mississippi who prescribed 
oral ampicillin trihydrate. Fever and rash 
persisted and the infant vomited and 
became lethargic. The family returned to 
Milwaukee and he was admitted to 
Milwaukee Children's Hospital. 

Results o? physical examination re- 
vealed an acutely ill-appearing infant with 
a shrill ery and moderate nuchal rigidity. 
His temperature was 40 ?C. Nonpitting 
edema of the hands, feet, and periorbital 
regions was noted. An erythematous macu- 
lopapular rash was distributed over the 
entire body, most prominently on the face 
and extremities, including the palms and 
soles. A purpuric 2 x 2-cm skin lesion was 
subsequently noted over the right lateral 
malleolus. White blood cell count was 
20,000/cu mm, with 30% bands and 28% 
polymorphonuclear leukocytes. Hemoglo- 
bin level was 9.2 g/dl. Platelet count was 
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84,000/cu mm. The prothrombin time was 
15.5 seconds (control, 12.0 seconds) and the 
partial thromboplastin time was 51.5 
seconds (control, 36.5 seconds). Fibrinogen 
level was 110 mg/dl. Erythrocyte sedimen- 
tation rate was 4 mm/hr. Cerebrospinal 
fluid from a lumbar puncture had 37 WBC/ 
cu mm (100% mononuclears), a glucose level 
of 61 mg/dl, and a protein level of 70 
mg/dl. A chest roentgenogram was nor- 
mal. Cerebrospinal fluid, blood, urine, and 
throat cultures for bacterial and viral 
pathogens showed no growth. A Proteus 
OX-19 titer obtained on admission was 
negative. A RMSF complement fixation 
titer was — 1:8. 

Intravenous (IV) therapy with ampicillin 
sodium (200 mg/kg/day) and chloramphen- 
icol (100 mg/kg/day) was begun. After two 
days, ampicillin therapy was discontinued. 
The patient received ten days of chloram- 
phenicol therapy (five days IV). His fever 
slowly returned to normal over a one-week 
period. The platelet count dropped to 
50,000/cu mm on day 4, but rose to 128,000/ 
cu mm by the ninth hospital day. The 
prothrombin time and partial thromboplas- 
tin time returned to normal levels after one 
week of hospitalization. He was discharged 
on the tenth hospital day. One month after 
disease onset, a Proteus OX-19 titer was 
negative but the RMSF complement fixa- 
tion titer was positive at 1:16. A final 
RMSF titer drawn ten weeks after the 
disease onset was 1:64. 

CASE 2.— The 3-year-old brother of case 1 
had a course similar to, but milder than his 
sibling's. High fever and maculopapular 
rash localized to the wrists and ankles 
developed. This child was known to play in 
the weeds around the house, but had no 
known tick bites. He received several days 
therapy with oral ampicillin trihydrate 
while in Mississippi. On admission to 
Milwaukee Children's Hospital, he had a 
temperature of 39.6 °C. There were no 
meningeal signs, but periorbital edema 
and nonpitting edema of the hands and 
feet were present. Petechial lesions were 
noted on the wrists and abdomen. All 
cultures were negative. Cerebrospinal fluid 
from a lumbar puncture showed 1,451 
RBC/cu mm and 46 WBC/cu mm, with 70% 
polymorphonuclear leukocytes and 30% 
mononuclear cells. The CSF glucose level 
was 53 mg/dl and the protein level was 42 
mg/dl. His peripheral WBC count was 
16,700/cu mm, with 20% bands and 54% 
polymorphonuclear leukocytes. Platelet 
counts were 531,000/cu mm and subse- 
quently rose to 880,000/cu mm on the sixth 
hospital day. On admission, his pro- 
thrombin time was 13.0 seconds (control, 
12.0 seconds) and the partial prothrombin 
time was 43 seconds (control, 38.5 seconds). 
Fibrinogen level was 360 mg/dl. Erythro- 
cyte sedimentation rate was 76 mm/hr. A 
Proteus OX-19 titer was positive at 1:5,120. 
A RMSF complement fixation titer was 
positive at a dilution of 1:1,024. Intrave- 
nous ampicillin sodium (200 mg/kg/day) 
and chloramphenicol (100 mg/kg/day) 


were administered for two days, then oral . 
chloramphenicol therapy (75 mg/kg/day) 
was continued alone for a total of ten days. 
The child defervesced after five days and 
was discharged on the tenth hospital day. 


Comment.—To our knowledge, case 
1 is apparently the youngest serologi- 
cally confirmed case of RMSF re- 
ported in the literature. A clinically 
diagnosed case of congenital RMSF 
was reported in 1904.° Only two other 
infants, 9 and 10 months of age, with 
RMSF have been described.** At least 
two of these infants died. The infant 
was clearly the more critically ill of 
our patients as seen by his high 
temperature marked toxic condition, 
purpuric skin lesion, and evidence of 
consumptive coagulopathy. 

The apparent increased severity of 
RMSF in infancy could relate to a 
relatively weak or delayed immune 
response to this infection in the young 
child. Poor complement fixation anti- 
body response in older patients with 
confirmed RMSF has been correlated 
with poor production of IgG immuno- 
globulin. A positive Proteus OX-19 
titer never developed in our infant 
patient, whereas the older one had 
high levels of Proteus agglutinins. 
Complement fixing antibodies specif- 
ic for RMSF did not develop in the 
younger child until four weeks after 
disease onset, and these were of low 
level (1:16). The older child had very 
high antibody levels (1:1,064) early in 
the course of infection. Of the three 
previously reported cases of RMSF in 
infancy, in only one was a Weil-Felix 
test performed and that was nega- 
tive^ In none were RMSF comple- 
ment fixation titers performed. 

The history of a tick bite can be 
elicited in 60% of the cases of RMSF.' 
Although our older patient presum- 
ably acquired his infection from a tick 
bite, the mechanism by which the 
infant sibling became infected is 
unknown. An infected tick could have 
been transferred during sleep from 
the older to the younger child. Cases 
of RMSF in siblings, although unusu- 
al, have been reported previously.’ 
Since the incidence of infected ticks in 
endemic areas is only about 5%, it 
seems likely that both children were 
bitten by the same tick.* Transmission 
of RMSF through the respiratory 
tract, a known hazard to laboratory 
workers, seems unlikely.’ 

Rocky Mountain spotted fever is 
rarely fatal in children if diagnosed 
and treated, but mortality may reach 
25% when it is not recognized.'^ Before 
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the diagnosis of RMSF in these broth- 
ers, there had not been a reported case 
of RMSF in Wisconsin for at least 15 
years. In today's mobile society, in 
which rapid movement of individuals 
is the rule, patients with infectious 
diseases nonendemic for given areas 
require prompt recognition of their 
infections for effective and potential- 
ly life-saving therapy. 
WILLIAM M. JACOBS, MD 
Section of Infectious Diseases 
Department of Pediatries 
Medical College of Wisconsin 
Milwaukee, WI 53233 
MICHAEL J. CHUSID, MD 
Department of Pediatrics 
Milwaukee Children's Hospital 
Milwaukee, WI 53233 


Dr Leonard Gorenstein allowed us to describe 
this patient. Rocky Mountain spotted fever titers 
were performed by the Virology Department, 
Bureau of Laboratories, Milwaukee Health 
Department. 


Nonproprietary Names and 
Trademarks of Drugs 


Ampicillin sodium—Alpen-N, | Amcill-S, 
Omnipen-N, Penbritin-S for injection, 
Polycillin-N for injection, Principen-N. 

Ampicillin — trihydrate—Amcill, Alpen, 
Polycillin, Principen. 
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Klippel-Feil Malformation Complex 
in Fetal Alcohol Syndrome 


The fetal alcohol syndrome (FAS) 
consists of intrauterine growth retar- 
dation, microcephaly, short palpebral 
fissures, maxillary hypoplasia, various 
limb and joint anomalies, cardiac 
defect, and variable degrees of mental 
deficiency.'? Vertebral and rib abnor- 
malities have only been reported in 
two previous cases.’ We now describe 
two more children with the Klippel- 
Feil malformation complex in the 
fetal alcohol syndrome. 


Report of Cases.—CASE 1.—A 4-year-old 
boy was referred to the University of 
Oregon Crippled Children’s Division, Eu- 
gene, for evaluation of multiple dysmor- 
phic features and short stature. His moth- 





Fig 1.—Case 1. Frontal view. 


er, aged 30 years, had an excessive ethanol 
intake daily during the first six months of 
pregnancy but decreased her alcohol con- 
sumption during the third trimester. Two 
previously nonalcoholic pregnancies had 
resulted in normal offspring. The patient 
was born at term, but weighed only 1.82 kg. 
An inguinal hernia was repaired at age 14 
months. 

At age 4 years 5 months, his height was 
82 cm, weight was 10.2 kg, head circumfer- 
ence was 47.6 cm, and bone age was 2 years. 
He had short palpebral fissures, bilateral 
medial epicanthal folds, and maxillary 
hypoplasia. His neck was short and broad 
with a low posterior hairline and limited 
range of movement with a left torticollis 
(Fig 1). The right shoulder and scapula 
were higher than the left. He had limita- 
tion of supination of the right forearm, 
bilateral fifth finger clinodactyly, and an 
unusual bridged palmar creased pattern of 
his right hand. Intellectual development 
was not substantially delayed. Cervical 
spine roentgenograms and tomograms con- 
firmed multiple rib deformities, occipitali- 
zation of the first cervical vertebra, and 
multiple vertebral defects, including a 
hemivertebra at the first thoracic level 
(Fig 2). 

CASE 2.—A 16-year-old boy was evaluated 
by one of us (D.W.S.) at Letterman Army 
Hospital, San Francisco. The boy’s mother 
was a severe alcoholic during his pregnan- 
cy. An older brother was born before the 
mother became alcoholic and he was of 
normal stature and intelligence. The 





Fig 2.—Case 1. Chest and neck film with 
multiple vertebral and rib deformities. 
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patient weighed only 14 kg after a full- 
term gestation. At age 16 years, his height 
was 155 em, weight was 40 kg, and head 
circumference was 50.6 em. The facies had 
asymmetrical ocular ptosis, relatively short 
nose, poorly defined philtrum, relatively 
thin upper lip, and short palpebral fissures. 
The third fingers had mild bilateral camp- 
todactyly. Intelligence quotient was 70. He 
had a short neck with limited mobility, low 
hairline, and mild lateral webbing. Roent- 
genograms showed multiple cervical verte- 
bral defects, including hemivertebrae. A 
unilateral radioulnar synostosis was also 
noted. 


Comment.—The Klippel-Feil mal- 
formation complex was originally de- 
fined in 1912 as the triad of short 
neck, low posterior hairline, and pain- 
less limitation of cervical movement.‘ 
Roentgenographic studies have dem- 
onstrated various anomalies of the 
cervical vertebrae and a high associa- 
tion with rib deformities. More 
recently, those patients have been 
found to have an increased incidence 
of anomalies involving the genitouri- 
nary, cardiac, auditory, and central 
nervous systems.’ 

The association of rib and cranio- 
vertebral anomalies with chronic etha- 
nol exposure during gestation was 
reported by Chernoff? from studies 
with mice. Our report documents a 
similar association in humans, and 
hence confirms the report by Lowrey’; 
Dr K. L. Jones at the University of 
California at San Diego (Dr Jones, 
oral communication, July 1977) has 
also seen such a patient. 

Robinson’ recently reviewed vari- 
ous hypotheses regarding the terato- 
genic factors involved. Is it due to a 
primary effect of ethanol or its me- 
tabolites on developing tissues, or 
does alcohol work in concert with 
nutritional or other environmental/ 
genetic factors? Chernoff’s mouse 
model provided evidence of a direct 
teratogenic effect for ethanol or its 
metabolites. This work used chronic 
ethanol exposure with provision for 
adequate amounts of dietary nu- 
trients and vitamins. A prospective, 
collaborative study reported by Ouel- 
lette et al* and Rosett et al? presents 
evidence for a primary teratogenic 
effect. This work demonstrated twice 
the incidence of birth defects with 
heavy alcohol use compared with mild 
or moderate use in pregnant women. 
Nutritional intake, drug use, and 
sociologic factors were not substan- 
tially different among the women in 


different alcohol-intake groups. Wom- 


t 


( 


en who reduced their alcohol consump- 
tion during pregnancy had a reduced 
incidence of birth defects and growth 
abnormalities in their children. 
Different species are noted to have 
different congenital defects with em- 
bryologic exposure to ethanol: The 
finding of the Klippel-Feil malforma- 
tion complex as one feature in several 
patients with the fetal alcohol syn- 
drome suggests that this is a nonran- 
dom occurrence in humans. The poten- 
tiality of vertebral anomalies should 
be considered in any infant born of a 
woman with a history of heavy alcohol 
intake during pregnancy. 
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TERRENCE E. CARTER, MD 
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Mouthwash-Induced Hypoglycemia 


Acute ethyl alcohol ingestion is an 
uncommon but well-documented cause 
of hypoglycemia in infancy and child- 
hood.’ We wish to report two cases of 
ethanol-induced hypoglycemia seen on 
our pediatric service in a five-month 


period. Both were caused by the inges- 
tion of Scope, a mint-flavored mouth- 
wash with a 16% ethyl alcohol 
content. 


Report of Cases.—CASE 1.—A 3-year-old 
boy was noted to be ataxic and less active 
than usual by his parents before breakfast 
on the morning of admission. The child had 
last eaten the previous evening and had 
slept the entire night without incident. He 
had an episode of generalized tonic-clonic 
movements of his extremities lasting 
approximately two minutes. He was rushed 
to the emergency room where he was found 
to be arousable, but kept lapsing into peri- 
ods of unconsciousness. History showed 
that the mother had found a nearly empty 
720-ml (24-0z) bottle of Scope mouthwash 
(which had been full the previous day) in 
the bathroom. Scope ingestion was sus- 
pected and later was confirmed, but we 
were unable to determine a time of inges- 
tion. According to the mother, there was no 
other readily available source of alcohol to 
the child. 

Examination of the patient showed he 
had a temperature of 36.6 °C, a pulse rate 
of 120 beats per minute and regular, a 
respiration rate of 24/min, a blood pressure 
of 85/45 mm Hg, a height of 91 cm (fifth 
percentile), and a weight of 12 kg (third 
percentile). The rest of the findings on the 
physical examination except for the pa- 
tient’s level of consciousness were nor- 
mal. 

The serum glucose level was 17 mg/dl; 
the sodium level, 133 mEq/liter; the potas- 
sium level, 3.6 mEq/liter; the chloride level, 
97 mEq/liter; the CO, content, 10 mEq/ 
liter; and the serum ethanol level, 30 mg/dl 
(greater than 150 mg/dl is considered 
legally intoxicated). 

An intravenous (IV) infusion of 50 ml of 
25% glucose in water (4 ml/kg) was given 
rapidly followed by continuous infusion of 
10% dextrose in water at the rate of 8 
mg/kg/min. About 20 to 30 minutes later, 
the child was completely responsive and 
awake. Two hours after admission, the 
blood glucose level was 247 mg/dl; the 
sodium level, 144 mEq/liter; the potassium 
level, 4.8 mEq/liter; the chloride level, 106 
mEq/liter; and the CO, content, 16.2 mEq/ 
liter. He continued to do well and was 
started on oral feeding. The IV solution 
was changed to 5% dextrose in hypotonic 
saline and was discontinued later. He was 
discharged home the next day. 

CASE 2.—A 4-year-old girl was found 
unconscious on the bathroom floor at 9 AM 
on the morning of admission. She had last 
eaten the previous evening. The mother 
thought the child was sleeping and put her 
back in bed, but became concerned at 1 PM 
when the child could not be aroused. She 
was brought to the emergency room where 
no history of ingestion of toxic substances 
was immediately available. Her tempera- 
ture was 36.9 °C; pulse rate, 72 beats per 
minute and regular; respiratory rate, 14/ 
min; blood pressure, 90/50 mm Hg; height, 
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108 em (90th percentile); and weight, 19 kg 

"(92nd percentile); she was responsive only 
to painful stimuli. The rest of the findings 
on physical examination were normal. A 
nasogastric tube was inserted and approxi- 
mately 60 ml of fluid with a minty odor was 
returned. A presumptive diagnosis of 
mouthwash ingestion and poisoning was 
made, and this was confirmed later after 
talking to the patient. According to the 
mother, there was no other readily avail- 
able source of alcohol at home. 

The serum glucose level was 14 mg/dl; 
the sodium level, 137 mEq/liter; the potas- 
sium level, 2.1 mEq/liter; the chloride level, 
100 mEq/liter; the CO, content, 10.2 mEq/ 
liter; and the serum ethanol level, 20 mg/dl. 
An IV infusion of 10 ml of 50% glucose was 
given over five minutes followed by 
continued infusion of 5% dextrose in hypo- 
tonic saline at the rate of 60 ml/hr. Potas- 
sium chloride was added to the infusion at 
the rate of 20 mEq/liter. The patient was 
awake, alert, and fully responsive 15 
minutes after therapy was initiated. Three 
hours after admission the blood glucose 
level was 207 mg/dl; the sodium level, 134 
mEq/liter; the potassium level, 3.7 mEq/ 
liter; the chloride level, 107 mEq/liter; and 
the CO, content, 16 mEq/liter. She was 
given oral feedings, and the IV infusion 
was gradually discontinued after six hours. 
The patient did well subsequently and was 
discharged home the next day. 


Comment.—Our two cases were suc- 
cessfully treated children, but the 
literature does contain reports of 
fatalities with alcohol-induced hypo- 
glycemia in children.?? It is important 
to recognize that in a child, unlike an 
adult, poor nutritional status or a 
prolonged fast before alcohol inges- 
tion is not necessary for hypoglycemia 
to occur. In one report, eight of nine 
children with alcohol-induced hypo- 
glycemia were well nourished.‘ In 
addition, one should be aware that 
alcohol-induced hypoglycemia is 
thought not to be dose related.^ 

Since accidental poisoning is one of 
the major causes of death in pediat- 
ries, those involved in the primary 
care of children should be acutely 
aware of poisoning as a possibility in 
any child who comes to them in coma. 
Our purpose is to emphasize that 
short-term ethanol ingestion, whether 
in beverage form or as a component of 
some other liquid such as mouthwash 
or cough medicine (eg, Terpin Hy- 
drate: ethanol content, 3595; Pertussin 
R: ethanol content, 25%) can be poten- 
tially lethal through the induction of 
hypoglycemia. 

Prompt recognition and treatment 
with IV glucose can be lifesaving in 
the acute case. If confronted with the 
management of a child who has 
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ingested ethyl alcohol, one should 
assume that hypoglycemia is inevita- 
ble; therefore, such a child should have 
his stomach lavaged and be admitted 
to the hospital for monitoring of blood 
glucose levels. If the child is symptom- 
atic, prompt and rapid IV administra- 
tion of 1 to 2 ml/kg of 25% to 50% 
glucose solution is recommended, fol- 
lowed by continued infusion of 10% 
dextrose at the rate of 6 to 8 mg/ 
kg/min until blood glucose levels are 
stabilized. Then, both the rate and 
concentration of glucose may be slow- 
ly reduced and finally discontinued 
once the oral feeding has been started 
and well tolerated. Glucose drinks 
may also be given prophylactically to 
avert hypoglycemia. Parental educa- 
tion about potential poisons is of equal 
importance as a preventative mea- 
sure. 

BHUPINDER K. VARMA, MD, FAAP 

Pediatric Education 

Harrisburg Hospital 

Harrisburg, PA 17101 

and 

College of Medicine 

Pennsylvania State University 

Hershey, PA 17033 

JOSEPH CINCOTTA, MD 

Family Practice 

Harrisburg Hospital 

Harrisburg, PA 17101 


Richard D. Baltz, MD, chairman, Department 
of Pediatrics, and the pediatric staff gave 
permission for the printing of this report. 
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Meningococcal Hydrocephalus 


Atypical presentations of meningo- 
coccal meningitis include acute cere- 
bellar ataxia, psychosis,? and hydro- 
cephalus.*"^ This last presentation 
was recognized in the past but has not 
been reported in the last 30 years. 


Report of a Case.—A 6-month-old girl had 
been well, having had a normal birth and 
neonatal and developmental history until 
six weeks prior to admission to Children’s 
Memorial Hospital, Chicago. At that time, 
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she had a febrile illness and completed a 
full ten-day course of oral penicillin thera- 
py after a throat culture was found to be 
positive for group A f-hemolytic strepto- 
cocci. Subsequently, her mother noted that 
she had trouble swallowing solids, fre- 
quently gagged, had a sharp decrease in 
spontaneous vocalization, and lost the abil- 
ity to sit without assistance. One week 
after the last dose of penicillin, she had a 
brief febrile illness without localizing 
signs. An examination by her pediatrician 
was unremarkable, and the illness resolved 
without therapy. The week prior to admis- 
sion, she had arching of the back but fed 
well and remained afebrile. On the day 
before admission, she had several episodes 
of nonbilious vomiting without diarrhea or 
fever. 

On the day of admission, she was noted 
to have a "sunset sign" and questionable 
opisthotonus. Admission examination 
showed a temperature of 37 ?C rectally, a 
pulse rate of 184 beats per minute, a respi- 
ratory rate of 32, and a blood pressure of 
110/78 mm Hg. She was irritable and opis- 
thotonie, and had a bulging anterior fonta- 
nelle, bilateral papilledema, and eyes show- 
ing a sunset sign. Her right eye deviated 
inferolaterally. Her neck was stiff without 
Kernig or Brudzinski signs. Her lower 
extremities were hypertonic in comparison 
to the upper. The remainder of the exami- 
nation was unremarkable, and her pre- 
sumptive diagnosis was acute hydrocepha- 
lus. Admission laboratory studies gave the 
following values: WBC, 17,800/cu mm, 
hemoglobin, 12.1 g/dl, with a differential 
cell count of 78 polymorphonuclear leuko- 
cytes, two eosinophils, 16 lymphocytes, and 
seven monocytes. A left femoral angio- 
gram on Jan 15, 1977, (Figure) showed 
symmetrical hydrocephalus under tension. 
A right ventriculoperitoneal shunt was 
inserted and clear ventricular fluid under 
high pressure was obtained. Protein con- 
tent was 300 mg/dl, glucose level was 21 
mg/dl, RBC count was 177/cu mm, and 
WBC count was 193/cu mm, with 82% 
mononuclear leukocytes, 18% polynuclear 
leukocytes; Gram stain was negative. 
Postoperatively, she remained afebrile, 
irritable, and opisthotonic. Twenty-four 
hours later, Neisseria meningitidis group 
B grew from culture of her ventricular 
fluid, and penicillin G potassium therapy, 
600,000 units/kg/day, in divided doses was 
begun. Within 24 hours after the start of 
penicillin therapy, she was more alert. The 
child completed 14 days of penicillin thera- 
py on Jan 29, 1977. A repeated angiogram 
was normal, so the ventriculoperitoneal 
shunt was removed. Cerebrospinal fluid 
obtained at that time had 9,472/cu mm of 
RBCs, 341/cu mm of WBCs, with 89% 
mononuclear leukocytes, 11% polynuclear 
leukocytes; glucose level was 41 mg/dl, 
protein level was 150 mg/dl, and Gram 
stain and culture were negative. The 
patient remained afebrile, and one week 
later, she was discharged with progressive 
neurologic improvement. 
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Comment.—Holt? in 1911, reporting 
21 cases of meningococcal meningitis, 
described two infants who showed a 
slowly progressive hydrocephalus. One 
of the two children received Flexner's 
serums. Both showed nonsurgical res- 
olution of the hydrocephalus. In 1916, 
Koplick* described the presentation of 
meningitis in an infant of approxi- 
mately 6 weeks of age as being insid- 
ious with ongoing infection for days 
or weeks by the time purulent lumbar 
puncture fluid was obtained. In 1917, 
White? and Miller* described similar 
infants with deteriorating neurologic 
status, variable fever, and convul- 
sions. Lumbar punctures were dry or 
sterile. The meningococeus was even- 
tually recovered from ventricular taps 
done, respectively, in the fifth and 
sixth week of illness. 

In 1921, Root’ reviewed all previous- 
ly reported cases of meningococcal 
meningitis in infants and reported a 
single case with protracted course and 
hydrocephalus. Although he found 
only one case of meningococcal men- 
ingitis with obstructive hydrocephalus 
during the acute stage of the disease, 
other chronic cases with sterile lumbar 





puncture and N meningitidis culture- 
positive ventricular fluid suggest that 
the incidence of hydrocephalus was 
higher. Neal et al* in 1926, reviewed 
654 cases of meningococcal meningi- 
tis. In the first year of life, the onset 
was less sudden, bacteremia was 
usually transient, meningeal signs 
and fever were sometimes absent, and 
several weeks could elapse before the 
physician focused on the CNS. In 
these patients, loculation at the base 
of the brain with dry lumbar punc- 
tures was the rule. 

In 1939, Silverthorne et al? reviewed 
51 cases of meningococcal meningitis. 
Of these, 12 were autopsied, nine with 
hydrocephalus and three with basilar 
meningitis. The authors believed that 
hydrocephalus was the most common 
late complication in younger patients, 
and in their series was uniformly 
fatal. In 1948, Banks’? reviewed 706 
cases of meningococcal disease from 
1989 to 1947. Six infants and four 
adults had evidence of chronic menin- 
goeoccal meningitis for weeks before 
diagnosis and treatment. He con- 
cluded that exudate, formed in the 
acute phase, collected at the base of 


Anterior cerebral artery under tension (arrow). 
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the brain and organized to give suba- 
rachnoid block. Seizures and signs of © 
nerve root compression were present 
on physical examination; lumbar 
puncture was dry or yielded xantho- 
chromic fluid with high protein. A few 
of his patients resolved the exudate 
and the hydrocephalus spontaneously 
subsided. 

The case presented here strongly 
resembles some of the cases of menin- 
gococcal meningitis with hydrocepha- 
lus and insidious afebrile neurologic 
deterioration reported in the preanti- 
biotic era. It does not resemble cases 
reported in the reviews of partially 
treated meningitis."'? This report 
serves as a reminder of the protean 
manifestations of meningococcal 
meningitis. 

STEVEN LELYVELD, MD 
Department of Pediatrics 
Evanston Hospital 

2650 Ridge Ave 

Evanston, IL 60201 

KAREN S. WIRINGA, MD 
Division of Neonatology 
Northwestern University 
Chicago, IL 60611 

RICHARD C. BURNSTINE, MD 
Department of Pediatrics 
Children’s Memorial Hospital 
Chicago, IL 60614 


Presented at the annual residents’ competition 
meeting of the Chicago Society of Pediatrics, 
Children’s Memorial Hospital, Chicago, April 19, 
1977. 
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nfant Formula for 12 Months? 
[hink of it as Nutritional Insurance 


1at's why you should specify that 
w mothers keep their babies on 
east milk or infant formula for a 
I| 12 months. 

Switching to cow's milk in the 

st year is not advisable. The high 
dium content and the high 

otein content of cow's milk may 
crease the risk of dehydration 

id hypernatremia when diarrhea 
other conditions increase the 
mand for water. Cow's milk 
edings may place infants at risk 

r developing iron deficiency. And 
w's milk is a poor source of 
pper and Vitamin C.' 


78. Mead Johnson & Company * Evansville, Indiana 47721 USA 





Enfamil Provides Balanced Nutrition 


ENFAMIL infant formula is 


patterned after breast milk and is a 


good source of digestible 
heat-treated protein, 
polyunsaturated fat, vitamins and 
minerals. 

Recommend ENFAMIL until the 


end of the first year for infants who 


aren't breast feeding or who stop 
breast feeding. 


My am 


Boz Wau 


For a more in-depth discussion of 
this subject, as well as other as- 
pects of infant nutrition, an educa- 
tional newsletter series entitled 
“Dialogues in Infant Nutrition” is 
available. This is part of a continu- 


ing education program on infant 
nutrition. For copies of the newslet- 
ter, contact your Mead Johnson 
Representative or Health Learning 
Systems, 1455 Broad Street, 
Bloomfield, New Jersey 07003. 





' Material presented at March 23, 1977, symposium, 
Infant Nutrition: A Foundation for Lasting Health? 
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INFANT FORMULA 
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erythromycin often prescribed because of be effective in dosages lower than thosé 
its advantages of other erythromycins in the treatment 


e gastric acid stability of pharyngitis and tonsillitis caused by 


e high serum levels 
e high tissue levels In four separate clinical centers, 33 
e patient acceptability children with streptococcal pharyngitis 


is now the erythromycin with the added or tonsillitis were treated with llosone 
advantage. according to the same protocol. 


group A beta-hemolytic streptococci. 
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be effective at a dosage of 20 mg/kg/day.* 


* Data on file, Dista Products Company. 


Hepatic dysfunction with or without 
jaundice has occurred, chiefly in adults, 
in association with erythromycin estolate 
administration. 


demonstrated 
| = effective in. 
ste dosage regimens 
| | lower than 

those of other 

erythromycins 





Brom wo SLE rene tmc er rms 


llosone^ (erythromycin estolate) 


Brief Summary. 
Consult the package literature for prescribing information. 


WARNING 


Hepatic dysfunction with or without jaundice has occurred, 
chiefly in adults, in association with erythromycin estolate 
administration. It may be accompanied by malaise, nausea, 
vomiting, abdominal colic, and fever. In some instances, 
severe abdominal pain may simulate an abdominal surgical 





emergency. 
If the above findings occur, discontinue llosone promptly. 
llosone is contraindicated for patients with a known his- 
tory of sensitivity to this drug and for those with preexisting 
liver disease. 


Indications: Included among the indications for this drug is 
Streptococcus pyogenes (Group A Beta-Hemolytic)— Upper and 
lower respiratory tract, skin, and soft-tissue infections of mild to 
moderate severity. 

Injectable penicillin G benzathine is considered by the American 
Heart Association to be the drug of choice in the treatment and 
prevention of streptococcal pharyngitis and in long-term prophy- 
laxis of rheumatic fever. 

When oral medication is preferred for treating the above- 
mentioned conditions, penicillin G or V or erythromycin is the 
alternate drug of choice. 

The importance of the patient's strict adherence to the pre- 
Scribed dosage regimen must be stressed when oral medication 
is rans A therapeutic dose should be administered for at least 
ten days. 

Consult the package literature for other indications. 


Contraindication: Known hypersensitivity to this antibiotic. 


Warnings: (See Warning box above.) The administration of erythro- 
mycin estolate has been associated with the infrequent occur- 
rence of cholestatic hepatitis. Laboratory findings have been 
characterized by abnormal hepatic function test values, pe- 
ripheral eosinophilia, and leukocytosis. Symptoms may include 
malaise, nausea. vomiting, abdominal cramps, and fever. Jaun- 
dice may or may not be present. In some instances, severe ab- 
dominal pain may simulate the pain of biliary colic, pancreatitis, 
perforated ulcer, or an acute abdominal surgical problem. In other 
instances, clinical symptoms and results of liver function tests 
have resembled findings in extrahepatic obstructive jaundice. 

Initial symptoms have developed in some cases after a few 
days of treatment but generally have followed one or two weeks 
of continuous therapy. Symptoms reappear promptly, usually within 
48 hours after the drug is readministered to sensitive patients. 
The syndrome seems to result from a form of sensitization, occurs 
chiefly in adults, and has been reversible when medication is 
discontinued. 

Usage in Pregnancy — Safety of this drug for use during preg- 
nancy has not been established. 


Precautions: Caution should be exercised in administering the 
antibiotic to patients with impaired hepatic function. 
Surgical procedures should be performed when indicated. 


Adverse Reactions: The most frequent side effects are gastroin- 
testinal (e.g.. abdominal cramping and discomfort) and are dose 
related. Nausea, vomiting, and diarrhea occur infrequently with 
usual oral doses. 

During prolonged or repeated therapy, there is a possibility of 
overgrowth of nonsusceptible bacteria or fungi. If such infections 
arise. the drug should be discontinued and appropriate therapy 
instituted. 

Mild allergic reactions, such as urticaria and other skin rashes, 
have occurred. Serious allergic reactions, including anaphylaxis, 
have been reported. 


Administration and Dosage: Adu/ts — The usual dosage is 250 mg 
every six hours. This may be increased up to 4 gm or more per 
day according to the severity of the infection. 

Children— Age. weight, and severity of the infection are im- 
portant factors in determining the proper aM. The usual regi 
men is 30 to 50 mg per kg per day in divided doses. For more 
severe infections, this dosage may be doubled. 

If administration is desired on a twice-a-day schedule in either 
adults or children, one-half of the total daily dose may be given 
every 12 hours. 

Streptococcal Infections — For the treatment of streptococcal 
pharyngitis and tonsillitis, the usual dosage range is 20 to 50 mg 
per kg per day in divided doses. 


Body Weight Total Daily Dose 
10 kg or less 
(less than 25 Ib) 250 mg 
11-18 kg 
(25-40 Ib) 375 mg 
18-25 kg 
(40-55 Ib) 900 mg 
29-36 kg 
(55-80 Ib) 750 mg 
36 kg or more 1000 mg 
(more than 80 Ib) (adult dose) 


In the treatment of group A beta-hemolytic streptococcal 
infections, a therapeutic eg of erythromycin should be admin- 
istered for at least ten days. In continuous prophylaxis of strep- 
tococcal infections in persons with a history of rheumatic heart 
disease, the dosage is 250 mg twice a day. 


Consult the package literature for further dosage information. 
[060278] 
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Adrenal Cortical Carcinoma 


Sir.—The observations by Levine (Am 
J Dis Child 132:238-240, 1978) and 
comments by Miller (Am J Dis Child 
182:235, 1978) on the curious relation- 
ship of adrenal cortical carcinoma in 
childhood with second primary tumors 
or dissimilar neoplasms in families 
emphasizes important considerations 
for the potential of early detection. 
Inherent in their concerns were the 
genetic roots of the patients and 
families. Environmental influences 
however, may be virtually impossible 
to separate from the purely genetic. 

The idea that the cancer proneness 
might be a symbiosis of environment 
and heredity is not new. This was a 
consideration when, within six 
months of diagnosis of adrenal carci- 
noma in a 7-year-old girl, a medullo- 
blastoma developed in her 4-year-old 
brother. Despite aggressive surgical 
and chemotherapeutic treatment, 
these highly malignant neoplasms 
resulted in the death of both siblings 
within a year. The history was unre- 
markable except that a grandfather 
and great grandmother had had 
cancer diagnosed at 65 and 85 years of 
age, respectively. 

It is not apparent from other 
reports of this curious association of 
neoplasms whether they more closely 
coincided in time or with the age of 
the patients. 

Although the genetic apparatus 
must be at hand, it may well pay off to 
recognize outside influences capable 
of triggering such tragic events. We 
cannot neglect any factors in these 
peculiar occurrences, since we seem to 
be at the brink of knowing so much 
more. 

MATTHEW H. Connors, MD 

PaTRICIA KoNRAD, MD 

Department of Pediatrics 

University of California School 
of Medicine 

Davis, CA 95616 


Differences Between Omphalocele 
and Gastroschisis 


Sir.—Colombani and Cunningham’s! 
well-documented series of abdominal 
wall defects offers some interesting 
new information about the maternal 
and perinatal differences between 
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omphalocele and gastroschisis. The 
pathological findings in their patiefft 
group are consistent with numerous 
other reports in the literature. In their 
criticism of my article,’ however, they 
miss its major point. I do not consider 
omphalocele and gastroschisis to be 
the same clinical entity. Indeed, my 
article emphasizes the clinieal differ- 
ences first pointed out by Moore. 
"The myth of gastroschisis," to which 
I refer, does not deny the reality of 
gastroschisis, but simply seeks to 
substitute a more rational theory of 
embryogenesis for those currently in 
the literature. My point is that 
although there are clinical differences 
between gastroschisis and omphalo- 
cele and although the factors causing 
them undoubtedly differ, the clinical 
evidence suggests that gastroschisis 
is, like omphalocele and hernia of the 
umbilical cord (or small omphalocele), 
an anomaly of the umbilical ring and 
its coverings. It is not an independent 
malformation of the lateral abdominal 
wall. 

ANTHONY SHAW, MD 

Departments of Surgery and 

Pediatrics 
University of Virginia Medical 
Center 
Charlottesville, VA 22901 
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In Reply.—Dr Shaw previously placed 
a strong argument in the literature 
for the common origin of omphalocele 
and gastroschisis. We would have 
more correctly represented his views 
if we had quoted him as saying that 
gastroschisis and omphalocele are the 
result of failed closure of the umbilical 
ring, rather than the stated “failed 
lateral splanchnic fold migration.” 

The striking clinical differences 
outlined in our article suggest differ- 
ing causes (as allowed by Dr Shaw in 
his letter). If differing etiologies in 
either an omphalocele or gastroschisis 
are accepted, why not separate the 
resulting embryological events? In the 
absence of an appropriate animal 
model, the question remains one of 
failure of closure of the umbilical ring 
vs a separate and unique failure of 
migration of the lateral splanchnic 
fold (usually on the right side), thus 
resulting in gastroschisis. 
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Moore: has recently reexamined 
astroschisis and omphalocele. He 

does not attempt a unifying theory of 
dysmorphogenesis. Instead, he also 
emphasizes the clinical differences of 
these two entities and sets forth an 
extensive anatomical classification 
for each, with six subclassifications. 

M. DouGLas CUNNINGHAM, MD 

Department of Pediatrics 

Division of Perinatal Medicine 

University of Kentucky Medical 

School 

Lexington, KY 40506 

PAUL M. CoLoMBANI, MD 

Department of Surgery 

George Washington University 

Hospital 
901 I St NW 
Washington, DC 20006 


1. Moore TC: Gastroschisis and omphalocele: 
Clinical differences. Surgery 82:561-568, 1977. 


Adolescent Pregnancy—A National 
Priority 


Sir.—Today, sexual activity has be- 
come a prime means of testing one's 
identity in contemporary adolescents. 
The significance of this arises from an 
earlier maturity in which secondary 
sex characteristics are forceful insti- 
gators in achieving one's potential. 
"Potential" is possibly a better de- 
scriptor than "adulthood," for the 
latter is clouded with contextual 
differences depending on whether a 
sociocultural, biophysiological, or psy- 
chological index is applied. 

It is quite likely that the greatest 
problem attached to early coitus is not 
in the act itself but in the dichotomy 
of values that tend to sway the issue 
in a right-wrong sense. While it may 
well be necessary to second-guess the 
motivation to have sex, ie, requesting 
permission to be told "no," the prob- 
lem of adolescent coitus and out-of- 
wedlock pregnancies are best ap- 
proached on a continuum of human 
experience of not necessarily what 
(the act), but with whom (the person). 
At this point, a greater personal 
attachment in a true human sense can 
occur, with less interest toward patho- 
logieal acting-out behavior. In this 
human context, in which caring for 
the other receives a prime concern, 
there is little room for prohibitive 
Judaeo-Christian "thou shall nots." 
Also, the emphasis toward preven- 
tion—contraception—can be better ac- 
cepted as a normal and desired means 
of growth in this area. 
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The efficacy of the foregoing meth- 
odology may not be that great during 
initiation, which mostly occurs out of 
curiosity. Nonetheless, it is an appro- 
priate step in the right direction— 
facing reality and elevating the quali- 
ty of humanness through respect and 
concern for the other. Obviously, in 
those instances in which pregnancy is 
desired at a young age, the peculiari- 
ties of the culture are such as to 
render counseling useful and preg- 
nancy termination necessary in the 
interest of the adolescent. Silence as 
an assumption must yield toward 
preventive medicine. Conversely, the 
vociferation of those personifying bio- 
mass must be accorded the due respect 
of their ignorance. 

R. D. AMON 
1436 Buckner St 
Fredericksburg, VA 22401 


Pulmonary Perfusion Imaging 
in Congenital Lobar Emphysema 


Sir.— The RADIOLOGICAL CASE OF THE 
MONTH in a recent issue of the JOURNAL 
(132:311-312, 1978) is an excellent 
example of the use of pulmonary 
perfusion imaging in congenital lobar 
emphysema. The legend for Fig 2, 
however, states that the authors are 
uncertain as to the reason for the 
activity that was noted within both 
kidneys. I suggest the following 
explanation. 

Most radiopharmaceuticals enter 
the systemic circulation after intrave- 
nous injection, with subsequent locali- 
zation within a specific organ in 
concentrations greater than that of 
adjacent organs. Lung scanning is 
unique, however, in that it utilizes 
particles in the size range of 10 to 20 u 
that "embolize" the pulmonary pre- 
capillary arterioles. Thus, for particles 
to be seen in the arterial circulation, 
there must be a right-to-left cardiac 
shunt or deficiencies in the prepara- 
tion of the lung imaging agent. 

When smaller particles are present 
in lung imaging preparation, they 
traverse the pulmonary vascular bed 
and hepatic uptake is identified; such 
uptake is notably absent in Fig 2. 
Hepatic uptake would not be expected 
with particles that lodge in the first 
capillary bed they enter since hepatic 
perfusion is primarily venous and thus 
particles become lodged within the 
splanchnie circulation. Also of note is 
the fact that the spleen is not seen in 
Fig 2. This may reflect differences in 
perfusion to the kidneys and spleen, 


but raises the possibility of an asso- 
ciated hyposplenism or asplenia in 
this patient, who very likely has a 
right-to-left cardiac shunt. 
J. C. LEoNARD, MD 
Nuclear Med Service 
Oklahoma City, Okla 


In Reply. -We share Dr Leonard's 
opinion that the activity seen within 
both kidneys (Fig 2) could suggest 
either a right-to-left cardiac shunt or 
deficiencies in the preparation of the 
lung-imaging agent. 

Before submitting the manuscript, 
we carefully examined the patient for 
possible congenital heart disease, that 
condition having been reported to be 
associated with congenital lobar em- 
physema.' We found no clinical evi- 
dence of heart involvement; however, 
definitive heart studies were not done 
in this patient. We also did not find 
substantiating evidence for an asso- 
ciated hyposplenism or asplenia. The 
patient’s RBC morphology was nor- 
mal; findings on sickle cell prepara- 
tion were negative and no Howell- 
Jolly bodies were seen in the peripher- 
al blood smear. 

One additional point might be made 
concerning abdominal organ visuali- 
zation. Take-up of radioactive materi- 
al in abdominal organs can be 
explained on the basis of breakage of 
the bondage of the radioactive com- 
pound, with subsequent transmission 
through the pulmonary-vascular bed. 
The apparent disparity between the 
observed activity in the kidney and 
the expected activity in the liver and 
spleen may also have resulted from 
instrument cut-off setting, whereby 
the higher concentration of deterio- 
rated radioactive material in the 
kidney (with its greater vascular 
supply), would be demonstrated, but 
the lower concentration in the liver 
and spleen would not be. 

We again emphasize the original 
reason for presenting this case which 
was to point out the value of perfusion 
lung scanning in the noninvasive 
assessment of regional involvement in 
pulmonary parenchymal disease.’ 

KWANG Sik Kim, MD 
E. THOMAS SPROLES III, MD 
New Orleans 


1. Martin DS: Experiences with acute surgical 
conditions. Radiol Clin North Am 13:297-329, 
1975. 

2. Wagner HN Jr: The use of radioisotope 
techniques for the evaluation of patients with 
pulmonary disease. Am Rev Resp Dis 113:218, 
1976. 
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Each 5 cc teaspoonful contains: codeine phosphate 10 mg (Warning—may be habit-forming); 
Actidil* brand triprolidine HCI 2 mg; Sudafed" brand pseudoephedrine HCl 30 mg; guaifenesin 
100 mg. Preservatives are methylparaben 0.1% and sodium benzoate 0.155. 


With the cough- 
stopping power 
of codeine. 


Controls Excessive Coughing Without 
Preventing Productive Expectoration 


Persistent, repetitive, dry coughs can be a 
problem in the pediatric patient, particularly 
at night when it often disturbs sleep. 
Actifed-C is made for this type of cough. 


It contains codeine to reduce severity and 
persistence plus guaifenesin to liquefy 
and ease the expulsion of mucus. Moreover, 

Actifed-C is the only cough medication that 
contains triprolidine and pseudoephedrine... 
the decongestant/ antihistamine combination 
that has been part of the NASA Space 
Medicine Kit since 1968. 


Indications: Based on a review of this drug by the National Academy of Sciences— 
National Research Council and/or other information, FDA has classified the 
indications as follows: 


"Lacking substantial evidence of effectiveness as a fixed combination": For the 


symptomatic relief of cough in conditions such as: the common cold, acute 
bronchitis, allergic asthma, bronchiolitis, croup, emphysema, tracheobronchitis. 


Final classification of the less-than-effective indications requires further 
investigation. 





Warning: Use in Pregnancy: Experience with this drug in pregnant women is inadequate 
to determine whether there exists a potential for harm to the developing fetus. 
Precautions: Although pseudoephedrine hydrochloride causes virtually no pressor effect 
in normotensive patients, it should be used with caution in patients with hypertension. 
In addition, even though triprolidine hydrochloride produces only a low incidence of 
drowsiness, appropriate precautions should be observed. 


Side Effects: The great majority of patients will not have any side effects. Only certain 
patients, sensitive to one or another of the ingredients, may note mild stimulation or 
mild sedation. 


Supplied: Bottles of 1 pint. Complete literature available on request from Professional 
services Dept. PML. 


Not recommended for use in children * Burroughs Wellcome Co. 


Research Triangle Park 
North Carolina 27709 


under 2 years of age. 





Wellcome 


erythromycin often prescribed because of be effective in dosages lower than those 
its advantages of other erythromycins in the treatment 
e gastric acid stability of pharyngitis and tonsillitis caused by 
e high serum levels group A beta-hemolytic streptococci. 


e high tissue levels In four separate clinical centers, 337 
e patient acceptability children with streptococcal pharyngitis 


i$ now the erythromycin with the added or tonsillitis were treated with llosone 
advantage. according to the same protocol. 
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be effective at a dosage of 20 mg/kg/day.* 


*Data on file, Dista Products Company. 


Hepatic dysfunction with or without 
jaundice has occurred, chiefly in adults, 
in association with erythromycin estolate 
administration. 


demonstrated 
effective in 
dosage regimens 
lower than 

those of other 
erythromycins 





lloSone* (erythromycin estolate) 

Brief Summary. 

Consult the package literature for prescribing information 
WARNING 


Hepatic dysfunction with or without jaundice has occurred 
chiefly in adults, in association with erythromycin estolate 


administration. It may be accompanied by malaise, nausea 
vomiting, abdominal colic, and fever. In some instances 


severe abdominal pain may simulat 
emergency 
If the above findings occur, discontinue llosone promptly 
llosone is contraindicated for patients with a known his- 
tory of sensitivity to this drug and for those with preexisting 
liver disease 


Indications: Included among the indications for this drug ts 
Streptococcus pyogenes (Group A Beta-Hemolytic) — Upper and 
lower respiratory tract. skin, and soft-tissue infections of mild to 
moderate severity 

Injectable penicillin G benzathine is considered by the American 
Heart Association to be the drug of choice in the treatment and 
prevention of streptococcal pharyngitis and in long-term prophy 
laxis of rheumatic fever 

When oral medication is preferred for treating the above 
mentioned conditions, penicillin G or V or erythromycin is the 
alternate drug of choice 

The importance of the patient ict adherence to the pre- 
scribed dosage regimen must be st deris when oral medication 
is given. A therapeutic dose should be administered for at least 
ten days 

Consult the package literature for other indications 
Contraindication: Known hypersensitivity to this antibiotic 


Warnings: (See Warning box above.) The administration of erythro 
mycin estolate has been associated with the infrequent occur- 
rence of cholestatic hepatitis. Laboratory findings have been 
characterized by abnormal hepatic function test values, pe 
ripheral eosinophilia, and leukocytosis. Symptoms may include 
Malaise, nausea, vomiting, abdominal cramps, and fever. Jaun- 
dice may or may not be present. In some instances, severe ab 
dominal pain may simulate the pain of biliary colic, pancreatitis 
perforated ulcer, or an acute abdominal surgical problem. In other 
instances, Clinical symptoms and results of liver function tests 
have resembled findings in Sé anon tic obstructive jaundice 

Initial symptoms have developed in some Cases after a few 
days of treatment but generally eve followed one or two weeks 
of continuous therapy. Symptoms reappear promptly, usu ally w within 
48 hours after the drug is readministered to sensitive patients 
The syndrome seems to result from a form of sensitization, occurs 
chiefly in adults, and has been reversible when medication i 
discontinued 

Usage in Pregnancy — Safety of this drug for use during preg 
nancy has not been established 


Precautions: Caution should be exercised in administering the 
antibiotic to patients with impaired hepatic function 

Surgical procedures should be performed when indicated 
Adverse Reactions: The most frequent side effects are gastroin 
testinal (e.g.. abdominal cramp ing and discomfort) and are dose 
related. Nausea, vomiting. and diarrhea occur infrequently with 
usual oral doses 

During prolonged or repeated therapy. there is a possibility of 
overgrowth of nonsusceptible bacteria or fungi. If such infections 
arise. the drug should be discontinued and appropriate therapy 
Instit tuted 

Mild allergic reactions, such as urticaria and other skin rashes 

have occurred. Serious allergic reactions, including anaphylaxis 
have been reported 


Administration and Dosage: Adu/ts — The usual dosage is 250 mg 
every six hours. This may be increased up to 4 gm or more per 
day according to the severity of the infection 

Children — Age, weight, and severity of the infection are im 
portant factors in determining the proper dosage. The usual regi 
men is 30 to 50 mg per kg per day in divided doses. For more 
severe infections, this dosa ge may be doubled 

If administration is desired on a twice-a-day schedule in either 
adults S Of children, one half of the total daily dose may be given 
every 12 hours 

Strer ato "occal Infections — For the treatment of Streptoc occal 
pharyngitis and tonsillitis, the usual dosage range is 20 to 50 mg 
per kg per day in divided doses 


e an abdominal surgical 


Body Weight 


10 kg or less 
less than 25 Ib) 


Total Daily Dose 


250 mg 


375 mg 





750 mq 





36 kg or more 1000 ma 
more than 80 |b adult dose 


In the treatment of group A beta-hemolytic streptococcal 
infections, a therapeutic dosage of erythromycin should be admin 
istered for at least ten days. In continuous prophylaxis of strep 
tococcal infections in persons with a history of rheumatic heart 
disease, the dosage is 250 mg twice a day 

Consult the package literature for further dosage information 


Address medical inquiries to 
Dista Products Company 
Division of Eli Lilly and omy pat y 
Indianapolis. Indiana 462 
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Emetrol 


PHOSPHORATED CARBOHYDRATE SOLUTION 


will stop uncomplicated 
nausea and vomiting 


R 
William H. Rorer, Inc., Fort Washington, Pa. 19034 


in depth studies 
of the health care 
systems of Britain 
and France... 


how they operate 

and what they mean 
to users and to people 
who work in them. 


These highly readable, comprehen- 
sive studies, prepared by a London 
research firm and published by the 
American Medical Association, of- 
fer an opportunity to examine other 
system's organization, problems, 
and achievements. 

You'll learn how and why the pre- 
sent systems evolved. ..how they are 
financed...the range and quality of 
services available...the training and 
distribution of medical personnel 

.and what effects each system has 
had upon the health of the general 
population. 
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Everyone in the medical profes- 
sion should read both of these fascin- 
ating studies on how other nations 
have organized the delivery of health 
care. 

Both books will be available Fall 
of 1976. To order your copies, write 
ORDER DEPT., AMA, 535 N. DEAR- 
BOHN ST., CHICAGO, ILL. 60610. 
The French Health Care System 
(OP-460) costs $3.50; the British 
Health Care System (OP-461), $7.50. 
The set is $10. Remittance must 
accompany order. 
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INDICATIONS: 

For the treatment of superficial bacterial infections of the 
external auditory canal caused by organisms susceptible 
to the action of the antibiotics, and for the treatment of 
infections of mastoidectomy and fenestration cavities 
caused by organisms susceptible to the antibiotics. 


DESCRIPTION: 
Each cc contains: Aerosporin” brand 
Polymyxin B Sulfate...............0.... 10,000 units 
Neomycin Sulfate . . ; 5 mg 
(equivalent to 3. 5 mg neomycin base) - 
mANOCOHISQnO o eme sims 10 mg (1%) 


The vehicle contains the inactive ingredients cety! alcohol, 
propylene glycol, polysorbate 80, purified water and 
thimerosal (preservative) 0.0196. 


PRECAUTIONS: 
This drug should be used with care in cases of perforated 
eardrum and in long-standing cases of chronic otitis media 


because of the possibility of ototoxicity caused by neomycin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon cutaneous sensitizer. There 
are articles in the current literature that indicate an 


increase in the prevalence of persons sensitive to neomycin. 


BENEFITS: 

Indications include infections of mastoidectomy and 
fenestration cavities caused by organisms susceptible to 
the antibiotics. 
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INDICATIONS: 

For the treatment of superficial bacterial infections of the 
external auditory canal caused by organisms susceptible 
to the action of the antibiotics. 


DESCRIPTION: 
Each cc contains: Aerosporin” brand 
Polymyxin B Sulfate...........000...... 10,000 units 
Neomycin Sulfate. . TP H 9 mg 
(equivalent to 3. 5 mg neomycin base) 
HYGIOCOMISORNG: 15 5. esL. sve 10 mg (1?9 


The vehicle contains the inactive ingredients glycerin, 
hydrochloric acid, propylene glycol, purified water and 
potassium metabisulfite (preservative) 0.1%. 


PRECAUTIONS: 

This drug should be used with care when the integrity of the 
tympanic membrane is in question because of the 
possibility of ototoxicity caused by neomycin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon cutaneous sensitizer. There 
are articles in the current literature that indicate an 
increase in the prevalence of persons sensitive to neomycin. 
Stinging and burning have been reported when this drug 
has gained access to the middle ear. 


BENEFITS: 
Clear visualization of field. Does not have to be shaken. 


CONTRAINDICATIONS, WARNINGS, AND PRECAUTIONS secondary infection in the chronic dermatoses, such as PRECAUTIONS 

COMMON TO BOTH PRODUCTS otitis externa, it should be borne in mind that the skin in If sensitization or irritation occurs, medication should be 
these conditions is more liable than is normal skin to discontinued promptly. Patients who prefer to warm the 

CONTRAINDICATIONS become sensitized to many substances, including medication before using should be cautioned against 


In individuals who have shown hypersensitivity to any of the neomycin. The manifestation of sensitization to neomycin heating the solution above body temperature, in order to 
components, and in herpes simplex, vaccinia, and varicella. — is usually a low grade reddening with swelling, dry scaling, avoid loss of potency. 


WARNINGS and itching; it may be manifest simply as a failure to heal Treatment should not be continued for longer than ten 
Prolonged treatment may result in overgrowth of non- During long-term use of neomycin-containing products, days. Allergic cross-reactions may occur which could 
susceptible organisms and fungi. If the infection is not periodic examination for such signs is advisable and the prevent the use of any or all of the following antibiotics for 
improved after one week, cultures and susceptibility tests patient should be told to discontinue the product if they the treatment of future infections: kanamycin, paromomy- 
should be repeated to verify the identity of the organism, are observed. These symptoms regress quickly on with- cin, streptomycin, and possibly gentamicin 
and to determine whether therapy should be changed. —— — drawing the medication. Neomycin-containing applications HOW SUPPLIED: 

When using neomycin-containing products to control should be avoided for that patient thereafter Both products available in 10 cc bottles with sterile droppers 


Both products offer you: 

e Direct anti-inflammatory action, Burroughs Wellcome Co. 
relieving associated itching, X / North Carolina 27708" 
swelling and pain. 


e Wide range of antibacterial 
activity, including action 
against many strains of 


North Carolina 27709 


Pseudomonas aeruginosa and Proteus. € Economy for your patients. , 


Expand Your Horizons 


And Those of Your 
Nursing Home Jaikas 
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This compilation of articles and memoranda is geared to 
further your understanding of your role in regard to: your 
nursing home patients; their families; and the nursing home 
staff. Published by the American Medical Association, The 
Medical Director in the Long-Term Care Facility is the 
only book of its kind. 


The Table of Contents includes: 


e Doctor's Role in the Nursing Home 

e Medical Direction in Long-Term Care Facilities 

e Role Relationships of the Medical Director 

e The Role of the Physician in Long-Term Care 
Facilities—The Administrator s Viewpoint 

e Federal Regulations and Proposed Duties for the 
Medical Director in the Skilled Nursing Facility 

e The Nursing Home's Medical Director— 
A New Breed of Mentor 


The Medical Director in the Long-Term Care Facility 


should help you to meet the nursing home problems which 
you encounter. Use the coupon to order this valuable 
compendium today. 


City/State/Zip 
* 
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$3.50 
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! Order Dept./OP-22 | 
! American Medical Association 
lI — 535 N. Dearborn/Chicago, IL 60610 
| | 
| Please send... copy(ies) of THE MEDICAL DIREC- 
| TORIN THE LONG-TERM CARE FACILITY, OP-22, at ! 
i $3.50 each. Enclosed is $———  ., payable to the l 
| AMA. | 
i i 
| Name 
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| Address i 
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theophylline 


DESCRIPTION: Each ml contains anhydrous theophylline 10 mg (50 mg per 5 ml teaspoonful) and 
alcohol 7.5% in a pleasant tasting vehicle. 


ACTIONS: Theophylline, 1, 3-dimethylxanthine, is a bronchodilator. It is rapidly absorbed when given 
as an elixir. It acts by inhibiting the enzyme phosphodiesterase which degrades cyclic AMP. Its 
plasma half-life (T ¥2) varies widely because of differences in the rate of metabolism. 


Theophylline relaxes the smooth muscle of the respiratory tract and relieves bronchospasm. Its 
bronchodilator effect is minimal in the absence of bronchospasm. 

Other actions of theophylline include dilation of pulmonary, coronary and renal arteries and increased 
cardiac output, and CNS stimulation. Usual doses increase blood pressure only slightly. Theophylline 
also has a mild diuretic action. 

INDICATIONS: For the relief of bronchial asthma (acute or chronic) and reversible bronchospasm 
associated with obstructive pulmonary diseases such as chronic bronchitis and emphysema. 
Theophylline relieves the shortness of breath, wheezing and dyspnea associated with asthma and 
improves pulmonary function (increases flow rates and vital capacity). In doses sufficient to produce 


therapeutic serum concentrations (10-20 g/ml), theophylline would also prevent the symptoms of 


chronic asthma and suppress exercise-induced asthma. It is especially useful for long-term treatment 
of bronchospasm because tolerance to the bronchodilator effect of theophylline rarely occurs. 


Corticosteroids may be given in conjunction with theophylline, if needed. 


CONTRAINDICATIONS: Patients with peptic ulcers, active gastritis, and hypersensitivity or idiosyn- 
crasy to theophylline and other methylxanthines. 


WARNINGS: Should not be given concomitantly with other xanthine-containing drugs because of the 
potential for serious toxicity from elevated xanthine serum levels. Also, liquids containing xanthines 
(tea, coffee, etc.) should be avoided. 


Use in Pregnancy: Safety for use during pregnancy has not been established. Theophylline is 
excreted in the milk. Use during lactation and in women of childbearing potential requires that benefits 
be weighed against possible hazards to fetus or child. 


PRECAUTIONS: As with all theophylline-containing products, use with caution in patients with 
cardiovascular disease, in infants and the elderly, and in patients with liver, kidney and heart disease. 


ADVERSE REACTIONS: Gastrointestinal: loss of appetite, nausea, vomiting, gastric irritation. CNS: 
irritability, especially in children, insomnia, headache, dizziness, convulsions. These side-effects are 
usually associated with high theophylline serum levels (exceeding 20 g/ml). Cardiovascular: palpi- 
tations, sinus tachycardia and increased pulse rate, usually mild and transient. 


Other side-effects may include increased irritation with dehydration, muscle twitching and increased 
SGOT levels. 


DRUG INTERACTIONS: Theophylline increases the excretion of lithium carbonate and may enhance 
the sensitivity and toxicity of digitalis derivatives and sympathomimetic amines. Doses higher than 
usual may increase the effect of oral anticoagulants. Concomitant use with erythromycin, clindamy- 
cin, lincomycin and troleandomycin may increase theophylline serum levels. 

Colorimetric methods for serum uric acid are affected by theophylline. Spectrophotometric methods 
of theophylline in serum are affected by furosemide, sulfathiazole, phenylbutazone, probenecid and 
theobromine. 

DOSAGE AND ADMINISTRATION: Dosage must be individualized. Accepted therapeutic serum levels 
for theophylline are 10-20 ug/ml. Its metabolism may vary greatly with age, among individuals and in 
patients with liver, kidney and heart disease. Metabolism may be stable within the same individual. 
However, careful monitoring for manifestations of toxicity and periodic determinations of theophyl- 
line serum levels are necessary, especially for prolonged therapy and with high doses. 


Children: The following table may be used with the graduated measuring spoon for Accurbron: 
ACCURBRON™ (theophylline) — PEDIATRIC DOSAGE CALCULATION TABLE 


Starting dosage": 4 mg/kg body wt every 6 hours 
(All ages for not to exceed 100 mg (10 ml Accurbron) 
first 3 days?) 
Age Body Weight Dose/6 hours 
Ibs kgs | 3 mg/kg 4 mg/kg 5 mg/kg 6 mg/kg 7 mg/kg 
Under 9 years* 10 4.5 1 mi 2 ml 2 ml 3 ml 3 ml 
average dose 20 9 3 ml 4 ml 5 mi 5 ml 6 ml 
4-6 mg/kg/6 hrs. ' 30 14 4 ml 6 ml 7 ml 8mi 10ml 
40 18 5 ml 7 ml 9m iim 13ml 
50 23 7 ml 9m 12m! 14m!  16ml 
60 27 8m tim 14m 16m  19ml 
70 32 10m Wm 6m 9m 22ml 
9-12 years* 80 36 tim 4m 18m! 2m 2m 
average dose 90 41 12m 316m! 2m 25m! 29ml 
4-5 mg/kg/6 hrs.’ 100 45 14m| 18m 22m 27m! 32ml 


ACCURBRON contains 10 mg theophylline (anhydrous) per ml. 


1. Average dosage from: Wyatt R, Weinberger M, Hendeles L: Oral theophylline dosage for the 
management of chronic asthma. J Ped 92: 125-130,1978. 

2. Mitenko PA, Ogilvie RI: Rapidly achieved plasma concentration plateaus, with observations on 
theophylline kinetics. Clin Pharmacol Therap 13: 329-335, 1972. 


*Do not exceed this dosage without careful clinical monitoring or checking theophylline serum 
level because of the increased risk of side effects when serum levels exceed 20 ug/ml. 
Adults: Recommended starting dose is 100 to 200 mg (10 to 20 ml) every 6 hours. The adequacy of 
the dose should be determined by clinical response and periodic monitoring of theophylline serum 

levels. 
May be given after meals with water to minimize possible G.I. irritation. 


OVERDOSAGE: Theophylline has a narrow therapeutic index and toxicity is likely to occur when serum 
levels exceed 20 „g/ml. Usual signs of overdosage are anorexia, nausea, vomiting, irritability, 
headache. Gross overdosage, especially in children, may lead to seizures and death without preced- 
ing symptoms of toxicity. Treatment is symptomatic (prompt induction of emesis and gastric lavage, 
supportive therapy, hemodialysis, etc.). 


CAUTION: Federal law prohibits dispensing without prescription. 


HOW SUPPLIED: As a dye-free liquid in pint bottles (NDC 0183-5002-05) withthe graduated measur- 
ing spoon for Accurbron. 


Dow Pharmaceuticals 
The Dow Chemical Company 
Indianapolis, Indiana 46968 





TO 
Theopnyline 
hantrooe 
Maintain the ba Y E 
with Accurbron. 


In theophylline therapy, 
the therapeutic range is narrow. Serum levels in the 
10 mcg/ml to 20 mcg/ml range are necessary for 
optimum effect with minimal side effects. Accurbron 
offers an effective oronchodilator for the symptomatic 


relief of oronchial asthma with simplified delivery A 





system for more accurate dosage. i P combinada 
For easy dosage calculation, each milliliter of spoon and vial, 
Accurbron contains 10 mg. anhydrous theophylline. cdi onan 
Then, for precise measurement, a special combination askin nie 
spoon and vial is calibrated to deliver the measured accurate 
dose of Accurbron* ee LA 
And, with the acceptable, neutral flavor of each pint 
Accurbron flavor fatigue is less likely to occur. | bottle of 
Accurbron. 


TM 





ACCURBRO 


theophylline 


Each ml. contains anhydrous theophylline 10 mg. and alcohol 7.5% 


Dow Pharmaceuticals 
The Dow Chemical Company 
Indianapolis, Indiana 46268 ® 
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a hereditary predisposition? 


"In children with a double parental When history and examination are 
history of atopic disease the incidence equivocal the use of IgE as a parameter 
of such disease was higher than in for atopic allergy either for diagnostic 
children with a single such heredity in or predictive purposes should be 
whom, however, the incidence was decisive. 
higher than in children without any 


; dires: 2 Kjellman, N-I Max: Immunoglobulin E 
parental history of atopic disease. and Atopic Allergy in Children. Lin- 


kóping University Medical Disserta- 
tions 36, 1976. 


Phadebas IgE PRIST’ 


(Paper Radio Immuno Sorbent Test) 





The test to predict atopic allergies in children. 


Pharmacia 
Diagnostics 


Pharmacia Diagnostics AB 
Uppsala: Sweden 





Argentina Laboratorios Dr. Gador y Cia., S.A.C.I. Casilla de Correo 4041 1006 BUENOS AIRES. Australia Pharmacia (South Seas) Pty. Ltd. P.O. Box 175 4 Byfield Street NORTH RYDE 
N.S.W. 2113. Austria Pharmacia Gesellschaft m.b.H. Rathausplatz 4 A-1010 WIEN. Belgium N.V. Pharmacia Belga S.A. Bld. Gen. Jacqueslaan 26 B-1050 BRUSSELS. Brazil Emprésa 
Medimex Importagao e Comércio Ltda. Rua Cardoso Marinho, 40 Caixa Postal 33-ZC-00 RIO DE JANEIRO. Canada Pharmacia (Canada) Ltd. 2044 boul. St. Régis Blvd. DORVAL, Québec 
H9P 1H6. Denmark Pharmacia AS, Herredsvejen DK-3400 HILLEROD. Finland Pharmacia OY Norrskensvagen 6, SF-02100 ESBO. France Pharmacia France S.A. Rue de Marly Parly 2 
F-78150 LE CHESNAY. German Federal Rebublic Deutsche Pharmacia G.m.b.H. Munzinger Strasse 9 Postfach 5480 D-7800 FREIBURG. Great Britain Pharmacia (G.B.) Ltd. Paramount 
House 75 Uxbridge Road LONDON W5 5SS. Greece G.A. Kambanis Imports-Exports-Representations 3 Iridanou Street ATHENS 612. Italy Importex Chimici Farmaceutici S.p.A. P.O. Box 467 
Via Flavia 122/124 |-34100 TRIESTE. Mexico Internacional Cientifica S.A. Apartado Postal 2-807 Angel del Campo 17-A MEXICO 12 D.F. The Netherlands Gist-Brocades N.V. Diagnostics 
Dept. P.O. Box 324 Frijdastraat 7-9 RIJSWIJK (Z H) 2109. Norway Norsk Pharmacia A/S Postboks 2005 Grünerlokka OSLO 5. Portugal J.A. Baptista D'Almeida Lda. Apartado 1339 LISBOA 1. 
Spain Atom, Paseo del Monte 34 BARCELONA 12. Sweden Pharmacia Norden AB Diagnostics Dept. Box 159 751 04 UPPSALA 1. Switzerland Pharmacia -pdf- (Schweiz) A.G. 214 Seefelc- 


strasse CH-8034 ZUERICH. USA Pharmacia Diagnostics Division of Pharmacia Inc. 800 Centennial Avenue PISCATAWAY New Jersey 08854. Other countries Pharmacia Diagnostics AB 
Box 17 S-951 03 UPPSALA 1 Sweden. 


New space-saving packaging 
Easy to store in refrigerator. 


Patient's personal record 


elt Provides parents with a record at 
ot a glance of vaccines given to date. 
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fice aids mM 77 "Each disposable syringe 
accination due stickers contains a diluent that can be 
patients' charts. used interchangeably with any 
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VIRUS. Y MUS Vaccine, LIVE™ 
ATTENUATED, 9 — BIAVAXs 
| ATTENUVAX A o 
Predera (Oe CONTAINS NO 
M tin one PRESERVATIVE. 
x presen MERC, 
enone) IRAR: 
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«s. F =~ i Pi LE Wee 
-DOSE VI. SINGLE-DOSE VIALS SINGLE-DOSE VIALS SINGLE-DOSE VIALS — SINGLE-DOSE VIALS 
s Virus Vaccine, (Measles Virus Vaccine, (Rubella and Mumps (Measles and Rubella (Measles, Mumps and - 
Mere — Live, Attenuated|MSD) Virus Vaccine, Virus Vaccine, | = Rubella \ irus Vaccine, — 
L2 MORD LiveMSD) ' — LiveMSD © ^ LieMSD > 





of pediatric vaccines 
is anintegrated system 
from Merck Sharp & Dohme 


For more details about the MSD vaccine system, please see your MSD Representative. 











For a brief summary of prescribing information, SAAN 
please see following page. 
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munization against measles (rubeola) in children 15 months of age or older. 


BIAVAX* (Rubella and Mumps Virus Vaccine, Live, MSD)— Simultaneous immunization 
against rubella and mumps in children 15 months of age to puberty. May be given as early 
as 12 months if that offers greater convenience in scheduling. 


MERUVAX® (Rubella Virus Vaccine, Live, MSD)— Immunization against rubella (German 
measles) in children 15 months of age to puberty. May be given as early as 12 months if 
that offers greater convenience in scheduling. May be useful for postpubertal males to 
prevent or control rubella outbreaks in circumscribed population groups. In postpubertal 
females vaccination must not be undertaken unless the woman is not pregnant, is suscep- 
tible to rubella (as shown by Hemagglutination Inhibition test), understands it is impera- 
tive not to become pregnant for next three months and will follow a medically acceptable 
method for pregnancy prevention (also in immediate postpartum: period), and is informed 
of frequent occurrence of self-limited arthralgia and possible arthritis beginning two to 


- four weeks after vaccination. 


M-M-R® (Measles, Mumps and Rubella Virus Vaccine, Live, MS) — Simultaneous im- 


-< munization against measles, mumps, and rubella in children 15 months of age to puberty. 


M-R-VAX® (Measles and Rubella Virus Vaccine, Live, MSD) — Simultaneous immunization 
against measles (rubeola) and rubella (German measles) in children 15 months of age to 
puberty. N 


MUMPSVAX® (Mumps Virus Vaccine, Live, MSD)— Immunization against mumps for 


children 15 months of age or older and adults. May be given as early as 12 months if that 


offers greater convenience in scheduling. 
Contraindications: Pregnancy or the possibility of pregnancy within three months follow- 


ing vaccination (see special considerations for ATTENUVAX below); hypersensitivity to 


neomycin; in patients hypersensitive to chicken or chicken eggs or feathers or. for rubella- 


containing vaccines, duck or duck eggs or feathers, weigh benefits of immunization 
= against potential risks of hypersensitivity reactions; any febrile respiratory illness or other 


active infection; for measles-containing vaccines, active untreated tuberculosis; therapy 


- . with ACTH, corticosteroids (except as replacement therapy, e.g., for Addison's disease). 
.. irradiation, alkylating agents, or antimetabolites; blood dyscrasias, leukemia, lymphomas 


of any type, or other malignant neoplasms affecting the bone marrow or lymphatic 
Systems; primary immunodeficiency states. including cellular immune deficiencies. hy- 


j ` pogammaglobulinemic, and dysgammaglobulinemic states. 
~ ATTENUVAX—PREGNANCY: The effects of ATTENUVAX on fetal development are 


unknown at this time. Live attenuated measles virus vaccine should not be given to per- 
sons known to be pregnant; furthermore, pregnancy should be avoided for three months 
following vaccination. Reports have indicated that natural measles during pregnancy 
enhances fetal risk. Increased rates of spontaneous abortion, stillbirth, congenital defects, 
and prematurity nave been observed subsequent to natural measles during pregnancy. 
There are no adequate studies of the attenuated (vaccine) strain of measles virus in preg- 
nancy. However, it would be prudent to assume that the vaccine strain of virus is also 
capable of inducing adverse fetal effects for up to three months following vaccination. 


Vaccine administration to post-pubertal females entails a potential for inadvertent im- 
munization during pregnancy. Theoretical risks involved should be weighed against the 
risks that measles poses to the unimmunized adolescent or adult. Advisory committees 
reviewing this matter have recommended vaccination of post-pubertal females who are 
presumed to be susceptible to measles and not known to be pregnant. If a measles ex- 


"posure occurs during pregnancy, one should consider the possibility of providing tempo: 
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rary passive immunity through the administration of immune serum globulin (human). 


Precautions: Administer subcutaneously; do not give intravenously. Epinephrine should 
be available for immediate use should an anaphylactoid reaction occur. Should not be 
given less than one month before or after immunization with other /ive virus vaccines. 


with the exception of monovalent or trivalent poliovirus vaccine, live, oral, which may be 


administered simultaneously. Vaccinations should be deferred for at least three months 
following blood or plasma transfusions or administration of more than 0.02 ml human im- 
mune serum globulin per pound of body weight. Rubella vaccine may be given in the im- 


mediate postpartum period to those nonimmune women who have received anti-Rho (D) 
Immune globulin (human) without interfering with vaccine effectiveness. 

. . Attenuated measles, mumps, and rubella virus vaccines, live, given separately, may result in 
-.. a temporary depression of tuberculin skin sensitivity; therefore, if a tuberculin test is to be 


done, it should be administered before or simultaneously with any of these virus vaccines. 
Measles-Containing Vaccines— Due caution should be employed in children with a 


.— history of febrile convulsions, cerebral injury. or any other condition in which stress due to 
. fever should be avoided. The physician should be alert to the temperature elevation which 
. may occur 5 to 12 days after vaccination. The occurrence of thrombocytopenia and pur- 
pura has been extremely rare. 


Rubella-Containing Vaccines— Excretion of live attenuated rubella virus from the throat 


... has occurred in the majority of susceptible individuals administered rubella vaccine. There 


is no definitive evidence to indicate that such virus is contagious to susceptible persons 
who are in contact with vaccinated individuals. Consequently, transmission, while ac- 
cepted as a theoretical possibility, has not been regarded as a significant risk. . 


- Adverse Reactions: To date, clinical evaluation of the combination vaccines has revealed 


those adverse reactions expected to follow administration of the monovalent vaccines 
given separately. 


Measles-Containing Vaccines— Occasionally, moderate fever (101-102.9 F); less com: 
monly, high fever (above 103 F); rarely, febrile convulsions. Infrequently, rash, usually 
minimal without generalized distribution. Reactions at injection site. Local reactions 
characterized by marked swelling, redness, and vesiculation at the injection site of attenu- 
ated live measles virus vaccines have occurred in children who received killed measles 
vaccine previously, the combination vaccines were not given under this condition in 
clinical trials. 


Experience from more than 80 million doses of all live measles vaccines given in the U.S. 
through 1975 indicates that significant central nervous system reactions such as en. 
cephalitis and encephalopathy, occurring within 30 days after vaccination, have been tem: 
porally associated with measles vaccine approximately once for every million doses. In no 
case has it been shown that reactions were actually caused by vaccine. The Center for 


"W mu 
p Egr alls | 
"NW ES T 


t 
Ur T 





dd ores 
m | 


v T 1 ^*^ M, 
p i 8 — "a NA 
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Disease Control has pointed out that "a certain number of cases of encephalitis may be 
expected to occur in a large childhood population in a defined period of time even when no 
vaccines are administered.” However, the data suggest the possibility that some of these* 
cases may have been caused by measles vaccines. The risk of such serious neurological 
disorders following live measles virus vaccine administration remains far less than that for 
encephalitis and encephalopathy with natural measles (one per thousand reported cases) 
There have been reports of subacute sclerosing panencephalitis (SSPE) in children who 
did not have a history of natural measles but did receive measles vaccine. Some of these 
cases may have resulted from unrecognized measles in the first year of life or possibly 
from the measles vaccination. Based on estimated nationwide measles vaccine distribu- 
tion, the association of SSPE cases to measles vaccination is about one case per million 
vaccine doses distributed. far less than the 5-10 cases of SSPE per million cases of 
natural measles. 


Rubella-Containing Vaccines— Adverse reactions may include fever and rash; mild local 
reactions such as erythema, induration, tenderness. and regional lymphadenopathy. 
thrombocytopenia and purpura; allergic reactions such as urticaria; and arthritis. 
arthralgia, and polyneuritis. 


Moderate fever (101-102.9 F) occurs occasionally. and high fever (103 F) occurs less 
commonly. Rash occurs infrequently and is usually minimal without generalized distribu- 
tion. Encephalitis and other nervous system reactions have occurred very rarely. 


Transient arthritis. arthralgia, and polyneuritis vary in frequency and severity with age and 
sex, being greatest in adult females and least in prepubertal children. Symptoms relating 
to joints (pain, swelling, stiffness, etc.) and to peripheral nerves (pain. numbness. tingling. 
etc.) occurring within approximately two months after vaccination should be considered 
as possibly vaccine related. These symptoms need not be associated with other features 
of rubella, such as fever. rash, and lymphadenopathy. In prepubertal children. the 
symptoms have generally been mild and of no more than three days duration. with an inci- 
dence of less than 1 percent for reactions that would interfere with normal activity or ne- 
cessitate medical attention. In teen-age girls. the rates of reactions are somewhat higher 
but probably do not exceed 5 to 10 percent. In women, the rates are greater and may ex- 
ceed 30 percent; the symptoms in older females tend to be more prominent and of longer 
duration, rarely persisting for a matter of months. but have not generally interfered with 
normal activity. There is, at present. no evidence that the joint involvement or neuritis ac- 
companying infection with either natural rubella or the attenuated viruses predisposes to 
any of the known chronic arthritic or neurologic diseases. Transient arthralgia and arthritis 
in nonimmune males may occur; however, as in the natural disease. the incidence Is ex- 
pected to be lower than in women 


Mumps-Containing Vaccines— Parotitis. Rarely. purpura and allergic reactions such as ur 
ticaria. Very rarely. encephalitis and other nervous system reactions. With the monovalent 
mumps vaccine, mild fever occurs occasionally. and fever above 103 F is uncommon 


Shipment, Storage, and Reconstitution: During shipment, to insure that there is no loss 
of potency, the vaccine must be maintained at a temperature of 10 C (50 F) or less 
Before reconstitution, store vaccines at 2-8 C (35.6-46.4 F) and protect from light. Use 
only diluent supplied to reconstitute vaccines. If not used immediately. store reconstituted 
vaccines in a dark place at 2-8 C (356-4644 F). and discard if not used within eight 
hours. 


Color change: The usual color of the vaccine when reconstituted is pinkish to red due to 
the presence of phenol red. a pH indicator. Some vaccine which has been shipped in dry 
ice may exhibit a variation in color when reconstituted because carbon dioxide has been 
absorbed from the dry ice. This vaccine. if crystal clear on reconstitution. is acceptable for 
use whether it is red, pink, or yellow. 


How Supplied: A77ENUVAX * (Measles Virus Vaccine, Live, Attenuated, MSU) — Single- 
dose vials of lyophilized vaccine, containing when reconstituted not less than 1,000 
TCIDs (tissue culture infectious doses) of measles virus vaccine expressed in terms of 
the assigned titer of the FDA Reference Measles Virus. and approximately 25 mcg 
neomycin. 

BIAVAX * (Rubella and Mumps Virus Vaccine, Live, MSD) — Single-dose vials of lyophilized 
vaccine. containing when reconstituted not less than 1,000 TCIDso of rubella virus vac- 
cine, live, and 5,000 TCIDso of mumps virus vaccine, live, expressed in terms of the 
assigned titer of the FDA Reference Rubella and Mumps Viruses. and approximately 
25 mcg neomycin. 

MERUVAX® (Rubella Virus Vaccine, Live, MSD) — Single-dose vials of lyophilized vaccine. 
containing when reconstituted not less than 1,000 TCIDso of rubella virus vaccine ex- 
pressed in terms of the assigned titer of the FDA Reference Rubella Virus. and approxi- 
mately 25 mcg neomycin. 

M-M-R* (Measles, Mumps and Rubella Virus Vaccine, Live, MSD) — Single-dose vials of 
lyophilized vaccine, containing when reconstituted not less than 1.000 TCIDso of measles 
virus vaccine, live, attenuated, 5,000 TCIDso of mumps virus vaccine, live. and 1,000 
TCIDso of rubella virus vaccine, live, expressed in terms of the assigned titer of the FDA 
Reference Measles, Mumps, and Rubella Viruses. and approximately 25 mcg neomycin. 
M-R-VAX* (Measles and Rubella Virus Vaccine, Live, MSD)—Single-dose vials of 
lyophilized vaccine, containing when reconstituted not less than 1,000 TCIDs of measles 
virus vaccine, live, attenuated, and 1,000 TCID<o of rubella virus vaccine. live. expressed in 
terms of the assigned titer of the FDA Reference Measles and Rubella Viruses, and ap- 
proximately 25 mcg neomycin. 

MUMPSVAX® (Mumps Virus Vaccine, Live, MSD) —Single-dose vials of lyophilized vac- 
cine, containing when reconstituted not less than 5.000 TCID;, of mumps virus vaccine 
expressed in terms of the assigned titer of the FDA Reference Mumps Virus, and approxi- 
mately 25 mcg neomycin. 

Each of these vaccines is supplied as a single-dose vial packed with a disposable syringe 
containing diluent and fitted with a 25-gauge. °’’ needle, and as a box of 10 single-dose 
vials with an accompanying box of 10 diluent-containing disposable syringes with affixed 
needles. 


For more detailed information, consult your MSD 





representative or see full prescribing information. MERCK 
Merck Sharp & Dohme, Division of Merck & Co., Inc., SHARP. 
West Point, Pa. 19486 J5VAO2R3 DOHME 
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Infant Formula for 12 Months? 
Think of it as Nutritional Insurance 





That's why you should specify that Enfamil Provides Balanced Nutrition 
new mothers keep their babies on ENFAMIL infant formula is For a more in-depth discussion of 
breast milk or infant formula for a patterned after breast milk and is a this subject, as well as other as- 
full 12 months ood source of digestible pects of infant nutrition, an educa- 

e s a SPI 5 8 tional newsletter series entitled 
Switching to cow's milk in the heat-treated protein, "Dialogues in Infant Nutrition" is 
first year is not advisable. The high polyunsaturated fat, vitamins and available. This is part of a continu- 
sodium content and the high minerals. ing education program on infant 
protein content of cow's milk may Recommend ENFAMIL until the nutrition. For copies of de € 
i he risk of dehydration end of the first year for infants wh tol CONE VOUT PARE IRA aN 
increase tne TA SEE S WNO Representative or Health Learning 
and hypernatremia when diarrhea aren't breast feeding or who stop Systems, 1455 Broad Street, 
or other conditions increase the breast feeding. Bloomfield, New Jersey 07003. 





demand for water. Cow's milk 
feedings may place infants at risk 
for developing iron deficiency. And 
cow's milk is a poor source of 
copper and Vitamin C.' 


' Material presented at March 23, 1977, symposium, 
Infant Nutrition: A Foundation for Lasting Health? 


ENFAMIL 
ENFAMIL "z: 


INFANT FORMULA 


Mead Himen NUTRITIONAL DIVISION € L-K6 


©1978. Mead Johnson & Company * Evansville, Indiana 47721 USA 
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When unproductive 
coughs startle, 


HYCOTUSS® Expectorant provides 
effective antitussive/expectorant action — 
controls coughing for up to 6 hours 

and helps liquefy bronchial secretions 

to aid expectoration. 


HYCOTUSS 


EXPEC TORANT (i 





Each teaspoonful (5 ml) contains 5 mg hydrocodone 
bitartrate (WARNING: May be habit forming). 100 mg 
guaifenesin and alcohol U.S.P 1076 v/v 


Cough relief for 
children under |2 





USUAL DOSAGE: Children under 2 years —calculate as hydrocod one, 0.3 

mg/kg/24 hours, divided into 4 equal doses. Children 2 to 12 years — 75 tea 

spoonful after meals and at bedtime, not less than 4 hours apart peor 
over 12 and adults —1 teaspoonful after meals and at bedtime, not less than 

4 hours apart. 

Please see brief summary of prescribing information below 





BRIEF SUMMARY OF PRESCRIBING INFORMATION 


CONTRAINDICATIONS: HYCOTUSS Expectorant should not be used in 
patients with hypersensitivity to hydrocodone or guaifenesin 

WARNINGS: HYCOTUSS Expectorant should be prescribed and adminis: 
tered with the same degree of caution appropriate for the use of other oral 
narcotic-containing medications since it can produce drug dependence and 
therefore, has the potential for abuse. Patients should be warned not to drive 
acar or operate machinery if they become drowsy or show impaired mental 
and/or physical abilities while taking HYCOTUSS Expectorant. Patients re 
ceiving narcotic analgesics, phenothiazines, other tranquilizers sedative- 
hypnotics or other central nervous system depressants (including alcohol) 
concomitantly with HYCOTUSS Expectorant may exhibit an additive central 
nervous system depression. When such combined therapy IS contemplated, 
the dose of one or both agents should be reduced 

PRECAUTIONS: Before prescribing medication to suppress or modify 
cough. it is important to ascertain that the underlying cause of cough is 
identified. that modification of cough does not increase the risk of clinical or 
physiologic complications, and that appropriate therapy for the primary dis- 
ease is provided. 

ADVERSE REACTIONS: Adverse reactions, when they occur, include seda- 
tion, nausea, vomiting and constipation. 

DRUG INTERACTIONS: The central nervous system depressant effects of 
HYCOTUSS Expectorant may be additive with that of other central nervous 
system depressants. See WARNINGS. 6072-3 


Oral prescription where permitted by State law 
HYCOTUSS* is an Endo registered U.S. trademark 6070-2BS 


Endo Laboratories, Inc. 
Subsidiary of the DuPont Company 


Garden City, New York 11530 TC. š 
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Each teaspoonful D Vue a Suspension 


40 mg trimethoprim and 200 mg sulfamethoxazole 

E effective m vitro against major middle ear 
pathogens— Haemophilus influenzae, including 
ampicillin-resistant strains, and Streptococcus 
pneumoniae* | 

Ii well tolerated by infants and children? (Contra- 


indicated in infants under two months. See brief 
summary below for possible adverse reactions.) 


Septra introduces 


b.i.d. dosage convenience 


to the treatment 


of acute otitis media 


in children 


Septr A Tablets 


Each tablet contains: 
80 mg trimethoprim and 400 mg sulfamethoxazole 


li available in pleasant tasting cherry-flavored 
suspension or in tablet form for use in older 


children 


Bi encourages compliance; unlike other 
antibacterials for otitis media, Septra requires no 
middle-of-the-night dose 








Septra” Tablets and Suspension 

Indications and Usage: 

ACUTE OTITIS MEDIA: For the treatment of acute otitis media in children due to susceptible 
strains of Haemophilus influenzae or Streptococcus pneumoniae when in the judgment of 
the physician Septra offers some advantage over the use of other antimicrobial agents. 
Limited clinical information is presently available on the effectiveness of treatment of otitis 
media with Septra when the infection is due to Haemophilus influenzae resistant to 
ampicillin. To date, there are limited data on the safety of repeated use of Septra in children 
under two years of age. Septra is not indicated for prophylactic or prolonged administration 
in otitis media at any age. 

Contraindications: Hypersensitivity to trimethoprim or sulfonamides. Pregnancy and 
during the nursing period. Infants less than two months of age. 


Warnings: SEPTRA SHOULD NOT BE USED IN THE TREATMENT OF STREPTOCOCCAL 
PHARYNGITIS. 


Clinical studies have documented that patients with Group A #-hemolytic streptococcal 


tonsillopharyngitis have a greater incidence of bacteriologic failure when treated with 
Septra than do those patients treated with penicillin as evidenced by failure to eradicate 
this organism from the tonsillopharyngeal area. 


Deaths from hypersensitivity reactions, agranulocytosis, aplastic anemia and other 
blood dyscrasias. Experience with trimethoprim alone is much more limited, but 
occasional interference with hematopoiesis has been reported as well as an increased 
incidence of thrombopenia with purpura in elderly patients on certain diuretics, 
primarily thiazides. 

Sore throat, fever, pallor, purpura or jaundice may be early signs of serious blood 
disorders. Frequent CBCs are recommended; therapy should be discontinued if a 
significant reduction in the count of any formed blood element is noted. 


Precautions: Use with caution in patients with impaired renal or hepatic function, 
possible folate deficiency, severe allergy or bronchial asthma. In glucose-6-phosphate 
dehydrogenase-deficient individuals, hemolysis may occur (frequently dose-related). 
During therapy, maintain adequate fluid intake and perform frequent urinalyses with 
careful microscopic examination and renal function tests, particularly where there is 
impaired renal function. 


Adverse Reactions: All major reactions to sulfonamides and trimethoprim are included, 
even if not reported with Septra. Blood Dyscrasias: Agranulocytosis, aplastic anemia, 
megaloblastic anemia, thrombopenia, leukopenia, hemolytic anemia, purpura, hypo- 
prothrombinemia and methemoglobinemia. Allergic Reactions: Erythema multiforme, 
Stevens-Johnson syndrome, generalized skin eruptions, epidermal necrolysis, urticaria, 
serum sickness, pruritus, exfoliative dermatitis, anaphylactoid reactions, periorbital 
edema, conjunctival and scleral injection, photosensitization, arthralgia and allergic 
myocarditis. Gastrointestinal Reactions: Glossitis, stomatitis, nausea, emesis, abdominal 
pains, hepatitis, diarrhea and pancreatitis. C.N.S. Reactions: Headache, peripheral 
neuritis, mental depression, convulsions, ataxia, hallucinations, tinnitus, vertigo, 
insomnia, apathy, fatigue, muscle weakness and nervousness. Miscellaneous Reactions. 


Drug fever, chills, and toxic nephrosis with oliguria and anuria. Periarteritis nodosa and 
L.E. phenomenon have occurred. Due to certain chemical similarities to some 
goitrogens, diuretics (acetazolamide and the thiazides) and oral hypoglycemic agents, 
sulfonamides have caused rare instances of goiter production, diuresis and hypogly- 
cemia; cross-sensitivity may exist with these agents. In rats, long-term administration 
of sulfonamides has produced thyroid malignancies. 


Dosage and Administration: Not recommended for use in infants less than two months of age. 
ACUTE OTITIS MEDIA IN CHILDREN: The recommended dose for children with acute 
Otitis media is 8 mg/kg trimethoprim and 40 mg/kg sulfamethoxazole per 24 hours, 
given in two divided doses every 12 hours for 10 days. The following table is a guideline 
for the attainment of this dosage using Septra Tablets or Suspension. 


Children: Two months of age or older: 























Weight Dose—every 12 hours 

| Ib kg Teaspoonfuls Tablets | 
F— — —— — ——————————— — 
| 20 9 1( 5ml) y 

40 18 2 (10 ml) 1 | 

60 27 3 (15 ml) 1% 

80 36 4 (20 ml) 2 (or 1DS tablet) | 
VES ee M OUS T ee ey rs eA SM of J 
For patients with renal impairment: 
| Creatinine Clearance Recommended 
| (ml/min) Dosage Regimen 
|... Abve3) | Usual Standard Regimen 
| 55.30 | Half of the usual 7] 
MEE Ea t psf dosage regimen is 2a 

I 

| | | 


Below 15 Use Not Recommended 











azole—bottles of 40, 100, 500 and 1000 tablets; unit dose pack of 100. ORAL 
SUSPENSION, containing the equivalent of 40 mg trimethoprim and 200 mg sul- 
famethoxazole in each teaspoonful (5 ml), cherry flavored—bottle of 450 ml. 


Also available in double strength, oval-shaped, pink, scored tablets containing 160 mg 
trimethoprim and 800 mg sulfamethoxazole—bottles of 60 and unit dose packs of 100. 


*Clinical results do not necessarily correspond with in vitro data. 
* Data on file, Medical Department, Burroughs Wellcome Co. 


dx | Burroughs Wellcome Co. 
| Research Triangle Park 
Wellcome | North Carolina 27709 





peni 


the most widely pi E ibec brand of oral penici 


Tablets—125, 25C al 1 O PEE 2 es Oral S olution— 125 and 250 mg. */5 ml 


. 





This asthmatic 
isn't worried about his next breath... 





Each capsule or tablespoon ( 15 ml) elixir 
contains theophylline (anhydrous) 150 mg 
and glyceryl quaiacolate (quaifenesin) 

90 mg. Elixir: alcohol 15% 


e theophylline for effective 
around-the-clock 
bronchodilator therapy 


e 100% free theophylline 


Indications: For rhe symptomatic relief of bronchospasric 
conditions such as bronchial asthma, chronic bronchitis, and 
pulmonary emphysema. 

Warnings: Do not administer more frequently than every 

6 hours, or within 12 hours after rectal dose of any prep- 
aration containing theophylline or aminophylline. Do nor 
give other compounds containing xanthine derivatives 
concurrently. 

Precautions: Use with caution in patients with cardiac 
disease, hepatic or renal impairment. Concurrent adminis- 
tration with cerroin antibiotics, i.e. clindamycin, erythromy - 
cin, troleandomycin, may result in higher serum levels of 
theophylline. Plasma prorhrombin and facror V may 
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, Marginal Comment 


The Nosology of Failure to Thrive 


Why Is Psychosocial Deprivation, Its Major Cause , Underdiagnosed? 


P his study of the diagnostic aspects 
of patients with failure to thrive 
(see p 967 in this issue), Sills points 


. out that only 1.4% of the laboratory - 


studies performed were of positive 


diagnostic assistance. He found that. 


none of the laboratory studies was of 
value without a specific clinical indica- 
tion. This has been suspected by 
others from anecdotal data. Another 
important aspect of the investigation 
by Sills was the finding that half of 
the children who were being evaluated 
because of failure to thrive were 
found to be suffering from environ- 
mental deprivation and that this 
syndrome was the most common cause 
of failure to thrive in the series 
reported. The author noted that 
previous workers have reported high- 
er frequencies of the diagnosis of 
organic disease, and he attributed this 
anomaly to a tendency to undervalue 
the psychosocial investigation of the 
affected family. This has also been my 
experience, and it points up the impor- 
tance of the social history in all cases 
of failure to thrive. . 

Indeed, the physician may become 
so involved in trying to sort out the 
myriad metabolic, endocrinologie, and 
genetic possibilities that he unduly 
postpones an evaluation of psychoso- 
- cial problems with the parents and 
social workers. This is understandable 
since the increased mechanization of 
clinical problem solving encourages 
this. It is so much easier to check off a 
small (or not so small) fortune in 
laboratory tests on a slip than it is to 
sit down with a family and have an 
.extended heart-to-heart talk. As the 
study by Sills implies, if the latter is 


not done, the diagnosis may well be . 


missed. 

What is the reason for this failure 
of perception of psychosocial disease? 
One factor inhibiting diagnoses of 
behavioral conditions may be the 
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historically late entry of such consid- 


erations into the arena of differential 


diagnosis. As a junior faculty member 
at an eastern university, I was once 
told by a distinguished professor that 
I was not to mention again in his 
presence the possibility that growth 
failure might be related to environ- 
mental deprivation. 

Another factor is the m of 
biochemical technology in diagnosis, 
the ultimate elaboration of the early 
19th century humoral pathology of 
Rokitansky. The dazzling success of 


clinical biochemistry in the diagnosis 


and management of organie disease in 
patients has tended to overshadow 
other modalities of diagnosis. We are 
preoccupied with the new “toys” of 
the clinical pathology laboratory, the 
automated analyzers that measure 
everything at once—fascinating us 
like machines in a gumdrop factory. 
The explosive developments in radiol- 
ogy and nuclear medicine have also 
contributed to. the fever. In other 
words, we are so overwhelmed by the 
"improved" perception of disease pro- 
vided by the biochemical and other 
technologies that have become avail- 
able that we may not notice that what 
is wrong with the patient is something 
that they do not measure! Perhaps we 


need to reread Bishop Berkeley's* 


discussion of the impact of new tech- 
nology on our perception of reality. 
Somehow, things are not as they 


. should be. We have been assured by 


Lewis Thomas (Medical World News, 
Jan 24, 1977, p 100) that in the medical 


science of the future, physicians would 


be freed of details and they would 
have time to devote to their patients: 
"Doctors will no longer be run ragged 
by the endless technological chores 
that take up. so much of today's 
day.... Ànd they will then have time 
to listen, to look. after their patients 
more comprehensively, to worry about 


their worrying, and to care for them." 
Thomas was writing about the year 
2000 and not about 1978, and hopefully 
it may be that today is the storm 
before the calm. 

In light of this, it is interesting to 
look. back on the predictions of two 
other famous men. Karl Marx, labor- 
ing over his manuscript in the British 


. Museum, wrote that the highest devel- ` 


opment of his theory would be the 
melting away of the apparatus of the 
socialist state so as to free men for 
their own pursuits. Bertrand Russell 
wrote in the 1920s: "But it [the world] 
will pass away, burned up in the fire 
of its own hot passions; and from its 
ashes will spring a new and younger 
world, full of fresh hope, with the light 
of morning in its eyes." Three wars 
later, one wonders. It looks as though 
predicting is a chancy business. Be © 


that as it may, I wish Lewis Thomas 


the best of luck with his crystal ball 
and secretly share his optimism. 

The practical lesson to be drawn 
from all. this is unmistakable with 
respect to the child with failure to 
thrive. The message is clear from the 
study by Sills that the psychosocial 
evaluation of the family should have 
first priority in the process of differ- 
ential diagnosis, to avoid missing the 
identification of the moiety of cases 
with environmental deprivation. 

Lytt I. GARDNER, MD 
Department of Pediatrics 
State University of New York 
Upstate Medical Center 

- Syracuse, NY 13210 
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The George Armstrong Award Lecture 


Pediatrics 


A Perspective on the Present and. Future _ 


his is one of the proudest mo- 

4 ments of my life, and 1 want to 
thank those who have made it possible 
for me to be the reeipient of the 


George Armstrong Award. I congrat- 


ulate the officers and members of the 
Ambulatory Pediatric Association for 


their efforts in making the association 


a leading voice in american pediatrics. 
I wish briefly to acknowledge my 
great debt to Dr Grover Powers and 
- Dr Edith Jackson, my teachers at New 
‘Haven, Conn, to Dr Waldo Nelson, a 
stern taskmaster in my early years in 
academie life; and te Dr Donal 
Dunphy, my partner in practice, and 
Dr Joseph B. Bilderback of Oregon, 


. my role models for the complete pedi- 


atrician. 

I have chosen this title because I 
believe it is imperative that from time 
to time each medical specialty under- 
takes a critical self-assessment to 
determine how well it is achieving its 
prime objective, namely, meeting the 


From the Department of Pediatrics, Universi- 
ty of Colorado Medical School, and the Children's 
Hospital of Denver. 

Reprint requests to Children's Hospital of 
‘Denver, 1056 E 19th Ave, Denver, CO 80218 (Dr 
Olmsted). 
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health needs of the patients whom it 


serves. This assessment must include 
an analysis of the adequacy of the 
edueational system, and of the ability 


.of the discipline to respond to the 


clianges in the health needs of its 
patients, which will inevitably occur. 


‘This self-assessment must be based on 


factual information, :painstakingly 
intelligently inter- 
preted. It must not be based on theo- 
ry, inadequate data, or biased percep- 


tion. Pediatries has undertaken such a 


self-assessment. I believe it is impor- 


tant that the perspective gained from 
it be presented now so that all who aré 
concerned may have a sound base of 
judgment of the adequacy, or inade- 
quacy, of pediatrics to provide opti- 
mum health care to the infants, chil- 
dren, and adolescents in the country 
now and in the future. It is particular- 
ly important that those most responsi- 
ble for health legislation and health 


planning at the federal and state. 


levels be provided with these data. 

- Fortunately, three activities con- 
ducted in the past two years have 
provided a factual base or which such 
analyses and predictions can be made. 
These are the Report of the Task 


Foree ‘on Pediatric Education, the 
Manpower Survey of the American 
Academy of Pediatrics, and the 
response to the request by the General - 
Accounting Office of the US. govern- 
ment for information on the manpow- 
er supply and distribution of each 
medical specialty. | | 
The Report of the Task Force on 
Pediatric Education is the result of. 
two years of-effort by the first, truly 
interorganizational body of those con- 
cerned with pediatric education at all 
levels: undergraduate, postgraduate, 
and continuing education. The organi- 


zations comprising the task force are 


as follows: the American Academy of 
Pediatrics, the American Board of 
Pediatrics, the American Pediatric 
Society, the Society for Pediatric 
Research, the Ambulatory Pediatric 
Association, the Association of Medi- 
cal School Pediatric - Department 
Chairmen, the Society for Adolescent: 


‘Medicine, the American Academy of 


Child Psychiatry, and the Association 
of Teachers of Child Psychiatry. - 

The task force has. been under the 
able chairmanship of Dr C. Henry 


Kempe, and has been financially 


supported by the component.societies : 


Pediatrics—Olmsted 


and by the Institute for Pediatric . 


Services of the Johnson and Johnson 
Company, Dr Stephen Sawchuk, direc- 
tor. Two surveys were conducted by 
the task force to aid in formulation of 
recommendations. The first was to 
provide data on pediatricians who had 
completed their residency training 
since 1965. This report supplemented 
the findings of an earlier academy 
- survey. The second concerned the atti- 
tudes of mothers toward health care 
of their infants, children, and adoles- 
. cents. I believe that the recommenda- 
tions of the task force, will consider- 
ably effect the nature and content of 
pediatric education. 

The Manpower Survey of the Amer- 
ican Academy of Pediatrics is a major 
study that documents not only demo- 
graphic data related to pediatrics, but 
of special importance, the attitudes of 
pediatricians toward the future of 
their discipline. This survey was 


conducted under the chairmanship of : 


Dr Robert Burnett, and with the help 
of Dr Donald Cornely and his staff. 
. The response of the American 
Academy of Pediatries to the "GAO 
~- Report" is a less well-known, but 
 .extremely important document. It 
documented for the first time misun- 
derstandings of health planning offi- 
cials at the federal level regarding the 
nature and particularly the manpower 


requirements of the specialty of pedi- 


atries. The report of the task force and 
the academy will be published soon. 
One further introductory comment. 
The emphasis of this address will be 
on the present and future status of the 
. private practice system for delivery of 
pediatric health care. Time is too short 
to consider the equally important 
aspects of care delivered through 
community and public health systems 
and by those in academic pediatrics. 
Emphasis will, also, be given to the 
educational system required to pre- 


pare pediatricians to meet adequately 


the changing health needs of the pedi- 
atric population. This diseussion will 
be concerned with the following four 
subjects: the nature of pediatrics 
today; the -changing health needs of 


infants, children, and adolescents; the. 


preparation of pediatricians to meet 
these changing needs; and the future 
of "Pediatriés." 
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PEDIATRICS TODAY '. 
There are those who state that there 
has been controversy in this.country 
as to whether pediatrics. should 


remain a primary care discipline ‘or . 
become subspecialty oriented, as has 


been the trend in internal medicine. I 


' do not believe that this has been a 
serious controversy because, when . 


historically perceived, pediatrics .has 


always been a primary care discipline - 


in the United States with no serious 


indication of' becoming subspecialty - 
_- oriented. However, the term "primary 


care discipline" must not be applied 


loosely. It must be understood that 


pediatries is a comprehensive care 


specialty and that whereas the major- ` 


ity of pediatrie care is primary, care, 
pediatricians by virtue of their train- 
ing, are capable of and do provide 


‘secondary and even tertiary care 


when indicated. That pediatries is 


basically a “primary” care specialty, 


however, is borne out by recent data 
that show the following: (1) The vast 
majority: of pediatricians in practice; 


-as well as those in academia, believe 


that’ pediatrics is, and should remain, 
a primary care specialty. (2) Analysis 
of the content of the practice of pedi- 
atricians ‘is clear evidence that their 


activities are for the most part 


concerned with primary care. (3) Less 


than 6% of pediatricians in practice : 


are certified subspecialists .or limit 
their practice to a single. subspecialty. 


. There is no evidence to indicate that 


this percentage is increasing. In fact, 


it will probably decrease as a result of- 


the recent action of the American 


Board of Pediatries:to require three 


core years of pediatries as a requisite 
for board eligibility. Finally, nine of 
ten pediatricians in practice devote 
more than 75% of their time to bo 
eral" pediatrics. 


An important finding of both the . 


task force survey and the American 


Academy of Pediatries Manpower 


Survey is that a considerable number 
of practicing pediatricians - either 
have, or would like to develop, an area 
of special interest.'An area of special 
interest is to-be clearly differentiated 
from a subspecialty. Individuals who 
have such interests continue to prac- 
tice general pediatrics. 

Several years ago, there appeared 





"the. dissatisfied -pediatrician syn- 
drome." This appelation implied that 
there.was something not quite right 
with pediatrics: Data from the recent 


surveys show that far from being 


dissatisfied, the overwhelming major- 
ity of pediatricians find that the prac- 
tice of pediatrics is intellectually 
satisfying. Of great importance is the 
fact that more than 80% of the pedia- 
tricians gain professional satisfaction 
from child health supervision aspects 
of pediatric practice. These changes in 
attitudes are undoubtedly related to 
more efficient systems of practice and 
more equitable reimbursement mech- 
anisms, but most importantly to the 
increasing recognition that health 
supervision and health maintenance 
activities are the keystones of better 
health. 

These data, and others, which are 
now available, document that pediat- 
rics is a primary care discipline that is | 
both. satisfying and intellectually 
stimulating. How then is it perceived 
by medical students and by pediatric 


residents? Is pediatrics an attractive 
- discipline to young physicians making. 


career choices? The answer is yes. 
There has been a steady increase in 
the numbers of US medieal school 
graduates selecting pediatries as a 


. career, This percentage is now 10. 
: Furthermore, pediatrics has tradition- 


ally been, and is remaining, an invit- 
ing specialty for women. 

It had been considered by some that 
pediatric residents were electing with 


-increasing frequency to enter aca- 


demic pediatrics or subspecialties. If 
that assumption were ever valid, it is 
no longer so. Data show that the 


' percentage of pediatric residents en- 


tering the "general" practice of pedi- 


atrics is Increasing. ` 


Next, how is pediatrics perceived by 
the consumers of its care, ie, parents? 
The task force survey shows that 58% 
of the mothers are currently using the 
services of. a pediatrician compared 
with 22% who are using those of a 


'-family practitioner and 35% those of 


general practitioners. In the same 


‘survey, pediatricians were clearly 


rated. as the physician best qualified 


_ to care for children; 96.8% of the moth- 
ers ‘were satisfied with the; care 


received from pediatricians. 


Pediatrics-Olmsted 963 


x Pa 


The most important consideration 


' of all is the adequacy with which. 


pediatries is meeting the health needs 


of children and adolescents today. 


Although this question. cannot be 
answered accurately; we can, however, 
make certain observations. The vast 
majority of practicing pediatricians 


- describe their practices as. being “just 
' 'busy enough," a minority believe that 


they ‘are “too busy,” and an even 


smaller minority believe that they are . 


"not busy enough.” Almost all praetic- 


ing pediatricians accept new patients, 


and the waiting time for new patient 
appointments is remarkably short. 


Furthermore, the vast majority of 


pediatricians accept new Medicaid 


patients. From these data it can be - 


assumed that pediatrics is meeting 
the health needs of a large segment of 
the population. 


More important, however, is the 
concern for those not presently receiv- 


ing care, especiall those patients 
residing in impoverished areas of the 
inner cities and rural areas. Pediatri- 
cians who classify themselves, as 
urban based report that approximate- 


ly one third of their income is derived . 
from care of that segment of the 


population that is in the poverty 
level. 


Five percent of practicing pediatri-. 
cians reside in rural areas where 10%. ` 


of the nation's children reside. Howev- 


_ er; these rural pediatricians report 
themselves as being “least busy." This - 


latter finding indicates that if aecess 


to their services can be provided, pedi- . 
atric physieian manpower is likely to . 


be available. 
The major barriers: to access for 


health care in the inner cities and- 


remote.rural areas are poverty, rela- 


tively low levels of education, and lack .: 


of appreciation of the importance of 
health care. These barriers will not be 
overcome by mere placement of physi- 
cians in these areas. Nevertheless, the 
findings indieate that when the social, 
cultural, and economie ,barriers to 


óbtain health care are overcome, the . 
pediatric praetice system is available. 
'* to provide the required health services 


for this population. 


It seems that increasing numbers of 
pediatricians are entering practice in . 
more remote areas. Many smaller 

+ į - 
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example, 


towns in Vermont and Texas, for 
now have pediatricians 
where formerly there were none. This 


movement is related partially to the. 


economic reality of supply and de- 
mand for pediatric services, and also 


. the recognition of the desirability of 
- living in these areas. 


‘Pediatrics is a dynamic, flexible 


discipline capable of providing the 
highest quality of medical care to the 


- largest number of' patients having 


access to its sources. When access is 


made available for all through more 


+ 


effective health planning, equitable 
reimbursement mechanisms, and edu- 
cation of those residing in inner cities 
and isolated rural areas regarding the 


importance of health care, the special- 


` ty of pediatrics will be capable of 
" providing such care. Pediatrics is 
‘perceived as a rewarding and intellec- 
. tually satisfying discipline, and is 
attracting increasing numbers ‘of US : 


medical school' graduates. The publie 
perceives pediatricians as the physi- 


. cians best qualified to care for chil- 


dren and would prefer care by pedia- 
tricians for their children. 
The critical self-assessment of a 


" "medical discipline must include evalu- 
ation of the roles of others in the 


provision of health care. It is increas- 


. ingly clear that some health services ' 
. for children and adolescents can be 
_ provided by nonpediatricians. Some : 


medical specialties have turned to the 
disciplines of physician assistants, 


nurse midwives, and others. Data now 


indicate that the pediatrie nurse asso- 
ciate (PNA) can play an important 
role. The academy's manpower survey 
indicates that under ideal cireum- 


‘stances, the majority of pediatricians 


would choose to employ a PNA in their 
practice. Pediatric nurse associates 
may increase not only the quantity 


-but the quality of services provided, in 
‘such areas as. health supervision, 


health maintenance, and counseling. 
Collaboration with a PNA will enable 
the pediatrician to devote more time 
to complex, time consuming problems. 
It must be clear, however, that if 
PNAs are ‘to obtain their rightful 


. plaee in provision of pediatric ser- 


vices, there must be appropriate medi- 


cal input into their education and 
certification. 


- 


- abuse, 
-States, alienation, and suicide. at- 


CHANGING HEALTH NEEDS 
: OF INFANTS, 
. CHILDREN, AND ADOLESCENTS 


The health needs of children and 
adolescents are changing. There is an 
inereasing incidence of problems of a 
"biosocial" and developmental nature. 
The term biosocial is used here to 
denote: those problems that are 
induced or complicated by social and 
environmental faetors. These prob- 
lems have been referred to by other 
terms such as psychosocial and. behav- 
ioral. With increasing frequency, the 
practicing pediatrician 1s being called 
on to aid parents and children in 
coping with the challenges of modern 
society. 

' The most dramatic shane in pedi- 
atric practice is the increased demand 
for school and educationally related 
problems, and for a wide variety o3 


behavioral problems: counseling oz 


parents and children in situations of 
divorce and for those in one parent 
families is requiring increasing 
amounts of a pediatrician’s time. The 
appalling increase in child abuse and 
neglect, and now the emergence of 
sexual abuse, means that pediatri- 
cians are increasingly assuming the 
role of child advocate in areas such as 
juvenile justice, custody, and foster 


‘home placement. The need for coun- 


seling in problems relating to sexuali- 
ty and teenage pregnancy, substance 
‘depression and conversion 


tempts‘ is also increasing. Indeed, 
suicide now ranks as the second lead- 
ing cause of death i in the adolescent- 


Age period. 


As children with handicaps anc 


those with chronic illnesses live long- 


er, due to medical advances in their 


‘care, new health needs for them and 


for their families present themselves. 


Changes in pediatric education will be 
. required to prepare' the pediatricians 


of the future to meet these changing 
health needs, and comparable changes 
in pediatrie practice are anticipated. 


PEDIATRIC EDUCATION 


Preparation of pediatricians to 
meet the health needs of their future 
patients will necessitate changes in 
training programs. Some: of. these 
changes have already occurred. 
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The recent action by the American 
Board of Pediatries to require three 
core years of pediatric training for 
eligibility for board examination is 
one such change. It is recognized by 
the board that the body of knowledge 
in pediatries is now so broad that it 


cannot be mastered in less than three 


years of postgraduate training. This 
requirement will essentially eliminate 


the obtaining of credit for three years. 


through the route of two core years, 
plus two years of subspecialty train- 
ing. It will also eliminate the pyramid 
System of pediatric residency train- 


ing. Hereafter, program directors ' 


must guarantee entering residents 


three years of training. Within the: 


three core years, time will be available 
for teaching the currently underem- 
phasized areas of pediatries. This 
action of the board will also reduce or 
eliminate the offering of two year 
subspecialty fellowships to individuals 
who are not seriously concerned with 
an academic or research career. 


The Task Force on Pediatric Educa- - 


tion recognizes three areas presently 
underemphasized that will require 
change in- pediatric education; the 
management of biosocial, develop- 
mental, and educational problems; 
adolescent medicine; and the care of 
children with handicaps and those 
with chronic illness. This will necessi- 
tate additional faculty in the behav- 
. ioral sciences, and a closer collabora- 
tion with other departments of medi- 
cal schools, particularly child psychia- 
try. Faculty who are knowledgeable in 
the field of adolescent medicine will 
also be needed. 


Now that recertification has be- 


come a reality, programs of continu- 
ing education will have “teeth” in 
them. The program for continuing 
education leading to recertification, 
developed’ jointly by the American 


Board of Pediatrics and the academy,. 


will provide a basic curriculum from 


which a plan of continuing study can - 


be developed. Pediatric departments 
should undertake the responsibility 
for provision of continuing education 
in the true spirit of the university. 
THE FUTURE OF PEDIATRICS 


The history of pediatrics is replete 
with attempts to predict the future of 
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the discipline. Not all of these predic- 
tions have proved valid. However, 
through the'efforts of the Task Force 
on Pediatric Education, the academy, 
and others, I believe we now have 
adequate information with which to 
predict at least some aspects of the 


. future of pediatrics. The nature of 


pediatrics in the future will depend on 
the ability of the discipline to meet 
the changing. health needs of the 
patients. 

One predicts a care system that will 
be adequate to meet the health needs 
of infants, children, and adolescents 
providing that the percentage of US 
medical school graduates who choose 


pediatrics as a career, now 10%, : 


continues. 
It is anticipated that family P 


cians will continue to supply certain | 


amounts of health care to the pediat- 
ric population. They will likely find, 
however, as the population ages, that 


increasing’ amounts of the family 


physician’s time will be devoted to 
care of the elderly. There is, also, 
serious concern on the part of many 
regarding the adequacy of family 


. practice training programs to prepare 


the physician adequately to care for 
children. Unless their training pro- 


‘grams are considerably strengthened 


in regard to pediatries, it is not likely 
that family physieians will be eapable, 
or désirous of, providing a large 
segment of care to children. The task 
force survey of mothers indicates.that 


when financial and other barriers of . 
access to care are lessened, the publie. 
will elect to have care for children and . 


adolescents delivered by those best 


qualified to provide such care, namely 


pediatricians. At the present time, 
only about 7% of pediatricians indi- 


cate that their practice has been “ad- _ 
' versely” affected by the emergence of 


family physicians. 
Similar comments may be made in 
regard to the amount of care to be 


given to adolescents by internists.. 
There is little indication at the pres- ` 


ent time of desire on the part of 
internists to become involved :to any 
serious degree with care of adoles- 
cents. As with family physicians, 
increasing amounts of the internists' 


time will likely be spent in earing for , 
the elderly, and'it is unlikely that they 


J 


wil provide .much more care for 
adolescents in the future than they do 
at the present. 

One predicts that the large majority 
of pediatricians will be practicing in 
groups together with one or more 
PNAs. Many of these pediatricians 
will have an area of special interest in 
addition to general pediatrics. The 
development of areas of special inter- 
est may have important implications 
for the medical care system. Pediatri- 
cians with areas of special interest 
continue to practice general pediat- 
rics. However, some percentage of 
their time may be devoted to provision 
of services that fall within their area 
of special interest. This may take the 
form of intragroup consultation and 
referral and participation in commu- 
nity programs, eg, cardiac screening 
programs, care of handicapped chil- 
dren, or spending of portions of time 
with certain patients within his own 
practice, for example, children with 
school-related problems or adoles- 
cents. The ability to provide intra- 


group consultations may lessen the 
need for referral of patients to terti- 


ary care centers, referrals which are 
costly and which may fragment care. 
It is of importance that the special 
interest areas that pediatricians have, 
or would wish to develop, are highly 
concentrated in the biosocial, educa- 
tional, and counseling areas of pediat- 
ries, precisely the areas which the . 
task force considers to rank high 
among the unmet health needs of chil- 
dren and adolescents. 

It is predicted that increased 
amounts of physician time per patient 
wil be required because of the 
complexity of the problems. This is 
partieularly true of the management 
of biosocial, developmental, behavior- 
al, and educationally related problems 
and in the care of the adolescent. The 
practicing pediatrician of today sees 
an average of 27 patients a day in his 
office. It is likely that if he is to 
participate in the management of 
children with more complex problems, 
he may effectively be able to care for 
approximately 20 patients a day. The 
health needs of adolescents today are 
being inadequately met. Pediatries 
must take on the full responsibility for 
improving the health care of this 
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segment of the population. 
To meet these challenges, changes 
will be required not only in deploy- 


ment of pediatrician’s time and activ- ' 
ities, but in reimbursement for his 


services. It is predicted that a certain 


. amount of.a pediatrician’s current 


activities will be delegated to training 
nonphysician personnel. This is partic- 


. ularly true in the area of health super- 


vision, antieipatory guidance, and 
management of minor illness. The 
individuals most capable of assuming 
these responsibilities at the present 
time are the PNAs. However, the 
overall acceptance of the PNA in the 
future wil depend on many factors, 
the most important of which will be 


. the demand of the marketplace and 


the quality of the training programs 
for PNAs and their graduates. 


.Of greatest importance will be the 


development of adequate reimburse- 
ment mechanisms for management of 
patients and, particularly, for those 
problems of biosocial, developmental, 
and educational nature, and for coun- 


seling. Less than 85% of the families | 


have insurance covering office visits. 
Since these policies are generally 
procedure oriented, counseling and 
psychosocial services are usually ex- 


cluded. 


In the recent survey of the Task 
Force on Pediatric Education, pedia- 
tricians were asked about provision of 


services, such as counseling or man- 


agement of learning disorders and 


other biosocial problems. Eighty per- 


cent replied that they did provide such 
services. Of these, 45% reported that 
they were not reimbursed in propor- 
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tion to time spent in counseling. Less : 


than 5% said that they were always 
reimbursed in proportion to their 
time. The most common method of 
reimbursement was direct payment 


. by the parent or guardian. 


^he Task Force on Pediatric Educa- 


. tion calls attention to the recommen- 


dation of the Professional Affairs 
Committee of the National Associa- 
tion of Blue Shield plans that states 
thet insurance coverage of health 


-. eveluations for children is desirable, 


particularly since medical. treatment 
is often more effective in this age 
group and since children are less able 
then adults to identify and act on 
their health problems. 

Federal regulations for support of 
training of pediatricians and inter- 
nists in primary care, require that 


‘residents have experience with prob- 


lems of psychosocial nature. Hence, 
ways must be found to adequately 
reimburse the physician for these 
services, and’ as well as for those 
rendered in managing biosocial prob- 
lers. 

Clearly, pediatrics is demonstrating 
its zurrent strength. It is demonstrat- 
ing, also, that as demand for pediatric 
services increases, the specialty will 


probably be able to provide the 


manpower required. Pediatrics is 
demonstrating its flexibility to meet 
changing demands through its leader- 


" ship in the development of the PNA 


conzept. It has identified the impor- 
tant fact that the health needs of the 
population are changing. and there is 
every indication that its educational 
system will begin to provide the types 


of preparation of pediatricians that 
will be required to meet these chang- 
ing needs. 

George Armstrong has been called 
the father of pediatries. In review of 
his life, one senses that he must have 


- been a proud man. Despite serious 


financial problems which forced him 


` to drop out of medical school before 


receiving his MD degree, he did 
receive it several years later. He must 
have taken great pride in that accom- 
plishment. The dispensary he founded 
was supported mainly from his lim- 


‘ited earnings. He must have been 


terribly proud of his dispensary. On2 


reads that George Armstrong’s later 
"years were filled with tragedy, with 


trouble with creditors (probably as a 
result of his efforts to support the 
dispensary) and he may actually. hav2 


. been imprisoned for nonpayment of a 
' debt. Later, he was felled by a stroke, 
..and at the age of 69 years, he died in 


obseurity. Despite these unfortunate 
events, the pride in what he had given 
to children must have remained as a 
high-guiding beacon. | 

As I think of George Armstrong as 
a proud man, so do I think of pediat- 
rics as a proud profession. Proud of its 
monumental contributions to the 
health and welfare of all children. 
Proud of its willingness to undertake 
this critical self-analysis and to: dem- 
onstrate its acceptance of the chal- 
lenge of change that will be required 
to meet the health needs of its 
patients in the future. In accepting 
these challenges, pediatrics has again 
led the way for all other medical disci- 
plines. | 
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Failure to Thrive 


The Role of Clinical and Laboratory Evaluation 


Richard H. Sills, MD 


è One hundred eighty-five patients hos- 
pitalized for evaluation of failure to thrive 


were reviewed retrospectively. Eighteen . 


percent had proven organic etiologies. 
The specific organic diagnosis was 
strongly suggested by the history and 
physical examination in all of these 
patients. Fifty percent of the patients were 
failing to thrive on the basis of environ- 
mental deprivation. Only 1.4% of the labo- 
ratory studies performed were of positive 
diagnostic assistance. No study was of 
positive value without a specific indica- 
tion from the clinical evaluation. The 
history and physical examination are the 
most valuable tools in the evaluation of 
failure to thrive. Laboratory investigations 
are rarely helpful without a specific indi- 
cation from the clinical evaluation. 
(Am J Dis Child 132:967-969, 1978) 


he evaluation of a child who fails 
to thrive is a common ‘pediatric 
problem. Although the literature con- 
tains numerous discussions of the 
differential diagnosis,'* a systematic 
analysis of the diagnostic approach to 
this entity has received little atten- 
tion.” A large experience with failure 
‘to thrive is reviewed here in order to 
better define the evaluation of this 
problem. : 


SUBJECTS AND METHODS 


Charts of all patients admitted to the 
. Children's Hospital of Buffalo (NY) for a 


From the Department of Pediatries, Children's 
Hospital of Buffalo (NY). 
Reprints not available. 
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diagnostic evaluation of failure to thrive 
during a recent 34-month period were 
reviewed. These patients were accepted 
into the study if they fulfilled the follow- 
ing criteria: (1) They were less than 3 years 
of age. (2) Their weight was less than the 
third percentile on the Boston Children's 
Hospital Medieal Center Anthropometric 
Charts, or their weight had shown a 
decrease greater than two major percen- 
tiles (eg, from above the 90th to the 50th 
percentile, defining the major percentiles 
as 97th, 90th, 75th, 50th, 25th, tenth, and 


third). All ages were corrected for gesta- 


tional age. 

Charts were reviewed for the value of 
history, physical examination, and labora- 
tory data in establishing a diagnosis. 


RESULTS 


A total of 185 patients were identi- 
fied who fulfilled the above eriteria. 
They represented 1.4% of the medical 
admissions to the Children's Hospital 
during the study period. 

The patients were divided into 
three general diagnostic categories 
(Table 1) (1) Nonorganie etiology 
(58% of patients). The great majority 
(92/105) of this group failed to thrive 
on the basis of environmental depriva- 
tion. This was established on the basis 
of substantial and persistent weight 
gain on removal from the home envi- 
ronment, a history of social problems 


| ih the family, and lack of evidence of 


organic disease. Other causes con- 
sisted of simple problems in feeding 
techniques, rumination, constitutional 
growth delay, and genetic short 


stature. (2) Organic etiology (18% of 
patients). Thirty-four of 185 patients 
had proved organic etiologies for their | 
failure to thrive. Table 2 lists the 
specific organic diseases in these 
patients. Gastrointestinal and central 
nervous system disorders. were the 
most common, accounting respective- 
ly for 40% and 20% of the organic 
etiologies. (8) Undetermined etiology 
(24% of patients). No definitive diag- 
nosis was established in this group. 
The clinical and laboratory examina- 
tions’ had not provided any clue 
suggesting an organic etiology. An 
attempt was made to obtain more 
recent information concerning growth 
from private or clinic physicians in 
order to exclude overlooked cases of 
organic disease: Follow-up was avail- 


able in 14 patients; 18 were growing at 


a constant rate paralleling a growth 
curve at or just below the third 
percentile. 


Table 1.—Patients With 
Failure to Thrive 


No. (96) 
of Patients 
(N = 185) 


















Nonorganic etiology 106 (58) 
Environmental 
deprivation 92 (50) 
Simple feeding 
problem 5( 3) 
Rumination 5( 3) 
Constitutional 
and familial 4( 2) 
Organic etiology 34 (18) 


Undetermined etiology 45 (24) 
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E CMEGES A n 
` 
. a: - - 
` 2, . 
ad a 
4 - 
* . 
* ^ 
E 
` 


Chronic severe Sites of unknown: cause 

Pyloric stenosis 

Malrotation : 
Chronic diarrhea with enieropatnegene Escherichia coli 
Hirschsprung's disease - 


Chalasia 
Pancreatic MSUMÇIENCY, se ell 





Severe mental retardation ‘and cerebral palsy 
Severe mental TOR CIBUOR and multiple elie sis abnormalities 


Multiple congenital abnormalities and atrial septal defect and 
paten: ductus arteriosus i 





Hypothyroidism 


Metabolic : 


Mental retardation and failure to thrive secondary to maternal 
- phenylketonuria 


Chromosomal 


om ERO 


A 


du Turners syndrome 


-l 


,Irmunclegie 
Increased IgE, eczema, and immune deficiency 
Muscular 


at et] 2x 


Muscular dystrophy 


— 


Presacral teratoma 


— 





Table 3.—Distribution of Useful Laboratory Data 


i . Wo. (%) of 
No. of : Studies That | 
- Type of Study* l Studies Done Assisted sda aea ; 


Hemstalonie (CBC count, ESR, coagulation 
studies, td 


Chemistry (electrolytes, creatinine, BEES. 
blood gases, etc) 


Radiologic (all roentgenograms and radioisotope l 
scans) . f i : E 21 (4.8) 
Cultures (blood, urine, stool, ova, and parasites) : 
. Stool studies (pH, reducing substances, fat, etc) 
. Endocrine (thyroid studies, etc) | 
Serologic (antibody titers, immunoglobulins, etc) 
Sweat test : 
`- Chromosomal studies 
< All other studies 
36 11.4) 





"Laboratory tests considered as single studies were urinalysis (including pH, specific gravity, . 


reducing substances, ketones, protein, blood, sediment examination), CBC count (including hemo- 
globin, hematocrit, RBC and WBC counts, RBC indices, differential cell count, and examination of 


. smear), serum electrolytes (Na, K, CI, CO: content), immunoglobulins (IgA, M, @), all coagulation 


studies, and all viral titers. 
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In the patients with nonorganie 


1 


causes for their failure to thrive, a 


thorough history alone usually prc- 
-vided .the clue to the diagnosis. In 


patients with organic etiologies, the 
history or -physical examination or 
both helped suggest the underlying 
euo ogg in all 34 patients: | 


No. of 
. Cases 
History alone useful 17 
` Physical examination alone l 
'- useful : 2d 
History and physical l 
. examination useful : 16 
- Laboratory studies useful 
" without suggestion from 
clinical examination 0 


In the entire series of 185 patients, all 
the cases of organic disease were at 
least strongly suggested by the clini- 
cal examination. 

A total of 2,607 laboratory tests 


_ were performed in the 185 patients, 


an average of 14 tests per patient. 
There were 14.1 tests per pàtient in 


the organic etiology category vs 13.9 


in the nonorganic etiology category. 
When all of the 2,607. studies 
performed in these 185 patients are 


considered, only ten (0.4%) served tc 


establish a diagnosis, while an addi- 
tional 1% were able to support a diag- 
nosis. In summary, only 1.4% (36/ 
2 607) of these-studies were of positive 
diagnostic assistance. 

"Table 3 details the value of eack 
general eategory of laboratory studies 


_ in our patients. The most useful indi- 
vidual studies were the upper gas- 


trointestinal series. (nine .patients), 


‘the chest roentgenogram (six pa- 


tients) and the barium enema (three 


. patients). However, in all. these 


instances, a complete history and 
physical examination .provided a spe- 
cific indication for the radiologic stud- 
ies. Of the 36 studies that were of 
positive value, all were specifically 


indicated by. the; clinical, examina- 


tion. 
‘COMMENT . 


This study scenes that: or- 
ganic disease is responsible for only a 
small percentage of infants and chil- 
dren who fail to thrive. It also illus- 


' trates that an organic etiology. of. fail- 


ure to thrive can be ascertained on the 
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basis of a eareful history and physica! 
examination. 

Eighteen percent of our patients 
had organic causes for their failure to 
thrive, compared to a range of 47% to 
68% reported in the literature.':?-° 


Ambuel and Harris? reported a 68% . 


Incidence of organic disease in 100 
cases, but their selection process 
included previously recognized cases 


of organie disease. Hannaway! re- 


ported a 49% incidence in 100 patients, 


but the seleetion eriteria were not, 


clearly specified. Riley et al? using 
selection criteria similar to that used 
in this study, reported a 47% incidence 
in 83 cases. The variance is difficult to 
explain. A bias that may exist in many 
studies is the tendency to look for the 
‘organic causes of failure to thrive, 
while searching with less diligence for 
eases of environmental deprivation. 
A thorough and tactfully solicited 
psychosocial history will often suggest 


the diagnosis of environmental depri- | 


vation from the outset. In our 
patients, the social history was fre- 
quently markedly deficient. The cor- 
rect diagnosis was often recognized 
only when the child began to gain 
weight in the hospital. It appeared 
that parents usually carefully avoided 
discussing psychosocial problems. A 
suggested diagnosis of environmental 
: deprivation on the basis of the history 
— (with or without adequate caloric 
intake) is confirmed by the child's 
weight gain in the hospital environ- 
ment. 

The study also disclosed a 24% inci- 
dence of failure to thrive in which no 


diagnosis was established. In their © 


study of 83 patients, Riley et al* had a 
comparable 20% incidence of undiag- 
nosed patients. The additional follow- 
up available in 14 of 45 patients 


_ showed that 13 of 14 were growing at^ 
_arate paralleling a growth curve at or 


just below the. third percentile. This 
suggests that an organic etiology was 
unlikely in most patients in this 
group. Constitutional growth delay or 
genetic short stature are likely expla- 


nations for this borderline growth - 


. pattern, but environmental depriva- 
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tion may also occur in this fashion. 
` One of the primary purposes of this 


study was to examine the value. of 
laboratory investigations in the evalu- | 
ation of failure to thrive. The only 


previous examination of such data 
was by Ambuel and Harris? They 
found that the history and physical 
examination alone furnished "leads" 


in 91% of their patients and estab- | 


lished a diagnosis in 32%. As noted 
above, the study. had a definite bias 
toward organic causes. The current 
study clearly demonstrates the pri- 
mary role of the history and physical 


examination in the evaluation of fail- — 
. ure to thrive. The clinical examination 


was able to suggest the final diagnosis 
in all 34 patients in whom a diagnosis 
of organie disease could be estab- 
lished. Of 2,607 laboratory studies 
performed in 185 patients, none were 
useful without a specific indication 
from the history and physical exami- 
nation. It is impossible to evaluate the 
value of negative laboratory studies in 
a retrospective study. 

My conclusion is certainly not that 


the laboratory examination will never 


be useful without a clinical indication. 
I do, however, suggest that the 
patient whose clinieal examination 


' does not suggest an organic etiology is ` 


unlikely to benefit from an extensive 


laboratory evaluation unless the much . 


more likely nonorganie causes are 
ruled out first. 

Although, the retrospective nature 
of this study makes the data more 
difficult to interpret, certain conclu- 


' sions are clear: 


1. Organic disease is the quiuis 
cause of failure to thrive in a minority 
of patients. A specific organic cause, 


when present, is strongly suggested 


by a complete history and physical 
examination in the vast majority of 
parents. Appropriate laboratory stud- 
ies ean then be obtained to confirm 
this specific clinical impression. 

2. Constitutional growth delay or 
genetie short stature are most likely 


when the clinical evaluation is not — 


suggestive of organic disease or envi- 
ronmental deprivation and the child's 


growth curves are close to and parallel 
to the third percentile. Family history 
should be helpful. A period of outpa- 
tient observation is all that is required 


"unless the child's growth exhibits 


deterioration. 

3. Environmental deprivation is the 
most comimon cause of failure to 
thrive. A detailed, carefully elicited 
psychosocial history is essential in 
establishing this diagnosis. Parents of 


a child who is failing to thrive on the 


basis of environmental deprivation 
are usually reluctant to discuss their 
severe family problems. An expres- 
sion of compassion and concern for the 
parents and their problems, as well as 
for the child, often leads to a more 
productive and less guarded social 
history. This process may require 
several sessions with either or both 
parents. 

If the clinical evaluation is not help- 
ful or if it suggests environmental 


deprivation, hospitalization is indi- 


cated. A new environment is provided 
that is conducive to growth, as well as. 
an optimal diet and social interaction 
with the staff. Àn extensive laborato- 
ry evaluation is not indicated. If the 
etiology is environmental, definite 
weight gain will ensue in most cases 
within 10 to 14 days.’ 


Elliot F. Ellis, MD; Janifer M. Judisch, MD; 
Margaret H. MacGillivrey, MD; Frank A. Oski, 
MD; James A. Stockman III, MD; and Mary L. 
Voorhess, MD, reviewed this article and provided 
suggestions. 
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Sex Liability to 
€— Structural. Defects 


. J. Fernando P. Arena, MD, PhD, David W. Smith, MD i 


e Forty-two of 52 single, localized 
' defects of morphogenesis showed a 
nonrandom predeliction to one sex. For 


some of these malformations, the. sex: 


- liability may be explained on the basis. of 
normal anatomic or hormonal differences 


+ between the sexes. For-example, the male 


excess of ‘‘srune belly” or triad syndrome 
is considered due to the fact that most 


cases are secondary to: obstruction in the l 
? + penile urethra, and the male excess of 


pyloric stenosis is hypothesized as being 
. secondary to the muscie hypertrophying 


^ effect of testosterone in the male neonate. 


The sex differences for most of the 
defects suggest that genes on the X and/ 
. or Y chromosome exert a role in morpho- 
genesis that extends well beyond the 
development of sex-related structures. . 
(Am J Dis Child 132:970-972, 1 978) 


ast studies have noted a differ- ~ 


ence in the sex incidence of single 
malformations in man.' The largest 
study was that of Hay? that dealt with 
ten such d2fects. The -purpose of the 
. present study was to ‘evaluate ail 
single, localized structural.defects for 
which adequate data could be.obtained 
to ‘calculate sex ratios and determine 
the relevarce of the findings. 


METHODS .- 


The literature was reviewed regarding 


the incidence of single, localized, structural: 


defects in each sex, and the sex ratio was 
tested by a x test to verify any substantial 


differences Zrom expectation. The study 
includes only malformations and malfor- . 
mation complexes, the later representing | 


the consequence of a single, localized struc- 
tural defect plus its derived additional 
defects. An attempt: was made to only use 
instances in which the single malformation 


or malformazion complex was present in an | 


otherwise normal individual, thus exclud- 
ing syndromes of malformation. 


From the Dysmorphology Unit, Department of 
Pediatrics, and the Center for Inherited 


Diseases, the University of Washington, School ` 
of Medicine, Seattle (Drs Arena and Smith); and ' 


the University əf Campinas, Brasil (Dr Arena). 
Reprint requests:to Department of Pediatrics 


RD-20, University of Washington, School of 


Medicine, Seattle, WA 98195 (Dr Smith). 
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. RESULTS 
Adequate lata was available for a 


total of 52 different malformations or 
. malformation complexes as given in 
the. Table. For.8195 of them, the sex 
ratio differed. greatly from expecta- 
. tion. There was a male preponderance 
"in sex ratio for 50% of the studied 


defects and a female excess for 3195 of 


them. ‘The :d2gree of sex preponder- 
, ance ranges from abdominal muscle . 


deficiency malformation complex that 
is almost 20 times as common in 
males, to dislocation of the hip that i is 


almost five: tires as common in 
. females. Categorization of the defects 
. by organ system or anatomical region 
: showed a relative male excess for all, 
, except for: defects of the nervous 


system. 


COMMENT 


. Genetically determined XX vs XY 


anatomical Cifferences among indi- 


» viduals. may explain the sex prepon- 


derance for certain of these defects of 


` morphogenesis. For example, the rea- 


son for the huge excess of hypospadias 


* in, the XY »s XX individual is so 
. obvious that ii was not included in this 


study. We believe that the great 
excess of the so-called "prune belly" 
syndrome in the: male may be 


= explained on a.similar basis, relating. 
' to"a urogenital malformation that is 
` usually dependent on male-type geni- 


tal development for its presence. One 


^ of us (D.W.S.) has done research that ` 
strongly implies that the prune belly 
is a nonspecidc feature that is most 


commonly the consequence of urethral 
obstruction at the prostatic urethra, a 


defect that would generally "only 
happen in the male. The abdominal 


findings are considered secondary to 
early urethral obstruction that leads 


` to gross bladcer distention with thin- 
ning out of the abdominal wall and its ` 


musculature. This is often’ lethal in 
early fetal lfe unless the bladder 
ruptures via the urachus or urethra to 
decompress: ihe expanding bladder 


. mass ‘and yield the wrinkled prune 


belly by birth. The excess of inguinal 
hernia in the male may be related to 
the descent of the testicles, which 
would enhance the likelihood of the 
inguinal canals remaining patent in 
the male vs the female. 

Physiological differences, such as 


sex hormonal differences during fetal 


life, ican perhaps explain the sex 


T 


preponderance of some structural de- 


` fects in the male vs the female fetus. 


The major recognized sex hormonal 
difference during fetal life.is testos- 
terone,"* which is produced by. the 
male from 8 weeks of fetal life until 


' several months after birth, whereas 
fetal estrogen values do not: differ 


appreciably between the sexes. The 


. effects of testosterone on muscle 


might explain the excess frequency of 


"hypertrophy of the pyloric muscle 


leading to pyloric stenosis in the male. 
Testosterone-induced. hypertrophy of 
muscle has been shown both in vivo 
and in vitro." This hypothesis has 
received some unexpected support 
from a study.by one of us (D. W.S.) on 
the.short-term use of systemic testos- 
terone therapy to enlarge an unduly 
small penis toward normal size during 
infancy.’ To our knowledge, the ex- 


` perience to date includes three XY 


males with micropenis in whom intra- 
muscular testosterone therapy (25 mg, 
intramuscularly every three weeks for 


‘three months) was started during the 


_ first three postnatal weeks of life, All 


were testosterone responsive and 
Showed penile growth. In two of these 
three boys, pylorie stenosis developed 
that required surgical intervention; 


. one boy received the first injection of 
testosterone at 1 week of age and 


began projectile vomiting five days 


: later while the other boy was begun on 


treatment at three weeks of age and 
commenced vomiting eight days later. 
These findings are compatible with 
the hypothesis that a higher dose ot 
testosterone might enhance muscular 
hypertrophy and increase the liability 
toward pyloric stenosis in the neonate. 
Though we would view testosterone as 
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Sex Preponderance of Single Structural Defects of Morphogenesis 





. Nervous system 
Stevenson et al" 


Roach et al” 

Lorber,” Mealey et al — 
Lorber,” Mealey et ál" 
Carter and Evans" . 


Craniofacial 
Shillito and Matson? 


Shillitó and Matson? 
Meskin et al" 

Hay* 

Hay’ 


Cardiovascular ; 
,Fontana and Edwards,” Selzer? 


Fontana and Edwards,” Abbott 


Fontana and Edwards,” Abbott, 
Brinton and Campbell? 


Fontana and Edwards,” Roesler” 
- Fontana and Edwards,” Abbott 


Fontana and Edwards,” Abbott, ME. 


` Morino et al". 

Fontana and Edwards? 
Fontana and Edwards? 
Fontana and Edwards” 
‘Fontana and Edwards” 
‘Fontana and Edwards” 
Hoberts? : 

Braunwald et al” 

Fontana and Edwards” 

Child and Dennis? 

Fontana and Edwards” 

Intestinal 

Hay’ 

Bartels," Kammerer,” Kremer et al? 
Myrianthopoulos and nung. 
Gross? 

Kiesewetter et aj” 


Skeletal 
Gray et al’ . 


Riseborough and Wynne-Davies™ 
Myrianthopoulos and Chung™ 
Ireland et.al® | 

: Stevenson et al" 
Stevenson et al” 
Hay? . M 
Myrianthopoulos and Chung? 
Palmer et al‘ 
Hay* 
Mrieniha polo and TI 


- Others - 
Jonson et al^ 


Hay’ 
Myrianthopoulos and Chung™ 
Weich and Kearney? 

s F = 
Hay’ , : 
Gross,“ Harvard and Thompson;“ 

Higgins,“ Uson et al^ 

Potter" 
Kampmeier® 
Myrianthopoulos and Chung™ 
Myrianthopoulos and Chung™ 
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Malformations and . 
. Malformation Complexes 


Anencephaly 
Alobar holoprosencephaly 


. Occipital encephalocele 
: Encephalocele other than occipital 


Meningomyelocele (spina bifida) 


Craniosynostosis, sagittal only 
Craniosynostosis, coronal only 
Cleft uvula 

Cleft palate 

Cleft lip +. cleft palate 


Ventricular septal defect mo 
Transposition of great vessels 


Tetralogy of Fallot 
Atrial septal defect 
Patent ductus arteriosus ` 


Coarctation of aorta 
Pulmonary.stenosis ` 

Truncus arteriosus 

Persistent common atrioventricular anal 
Cor biloculare  ' 

Cor triloculare biatrium 

Bicuspid aortic vaive 

Aortic valve stenosis 

Aortic vaive atresia 

Hypoplastic left heart 


é 


" Total anomalous pulmonaly verious connection ' 


EiGphagasl atresia with or without fistula 
Stomach duplication 


. Pyloric stenosis. 


Meckel's diverticulum . 
Anal atresia with or without fistula 


Klippel-Fetl anomaly 
Idiopathic scoliosis 
Pectus excavatum 
Poland malformation complex . 


' Polydactyly preaxial 


Polydactyly postaxia! 
Syndactyly (hand) ` 
Disiocation of the hip 
Talipes equinovarus 
Talipes calcaneovalgus 
Metatarsus adductus 


Diaphragmatic hernia 
Umbilical hernia 


' Inguinal hernia. 
Urethral obstruction malformation complex, "prune 


belly" syndrome 
Omphaldcele 


Exstrophy of bladder 

Bilateral renal agenesis 
Sirenomelia 

Strawberry/port-wine neMeNgioma:. 
Cavernous hemangioma 


Total 
No. of . 


Occurrences - 


381 
19 
55 

` 42 

631 


289 
127 
115 
5,476 
12,316 


450 
58 ` 
153 
91 

445 
354 

"126 


100 


M 
Excess 


3.6 


1.9 
2.6 


1.4 


2.3 
1.6 


2.4 
2.5 
4.0 
3.2 


1.4 
4.1 
3.3 
4.8 


3.0 
2.6 
18 
21 
14 
1.9 
78 
19.4 
4.2 


2.3 
2.6 
2.7 


OF 
Excess 


1.9 
2.8 
2.7 


1.3 
1.5 


Te 


| 1.6 
1.9 


2.1 


2.2 


4.3 


46 


| 1.9 


1.7 


1.5 
1.8 


« .001 
<.05 
<.001 


<.01 
<.001 
<.05 


<.001 ` 
<.001 
<.001 
<.05 


<.05 
<.01 


<.001 
<.05 
<.01 
« .001 
« 001 


«,001 : 


<.05 


, «.001 


« .001 
<.001 
<.001 
<.001 


<.001 ' 


“<.001 


«.01 


<.001 
<.001 
<.001 
«.001 ` 
<.01 


<.02 
<.001 
«.001 


<.001 
<.001 


<.007 
<.01 

<.001 
<.001 
<.001 
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simply one factor in the liability to 


development of pyloric stenosis, it ' 
might be the major factor responsible. 


for the male sex predilection. _ 
The impact of testosterone on. the 
strength of connective tissue’? merits 


 eonsideratior: as an explanation of the 


lower frequency of dislocation of the 
hip, talipes caleaneovalgus, and scolio- 
sis in the male, these defects being 
more likely to occur with relative 


connective tissue laxity in the ao | 


male. ! 

These explanations of an anatomi- 
cal basis, such as differences in uro- 
genital morphogenesis, or a physiolog- 
ic basis such as sex hormonal differ- 


ences, account for all five of the 


defects for which sex preponderance 


is more than fourfold excess in one 


sex. Most of the remaining defects 


' with a Sex preponderance must have 


been engendered before there was a 


^fetal urogenital difference or sex 
- hormone difference, prior to 8 fetal 


weeks of life, and hence would not be 


.explained in these ways. For some“of 
these early defects in morphogenesis, | 
the sex difference by birth might. 


relate to selective, early fetal mortali- 
ty. Such a possibility would be espe- 
cially germane for some of the defects 


' that have a high early lethality such as 
*&nancephaly and holoprosencephaly."* 


Beyond these considerations, the ob- 
served sex differences for most of the 
studied defects imply that the genetic 
background of XX vs XY plays a 
relevant role in the liability to most 
single defects of morphogenesis. Our 
obvious inference is that the genes on 
the X and/or Y chromosome exert a 
role in morphogenesis, a role beyond 


` the development of sex-related struc- 


tures. 
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25-Hydroxycholecalciferol for Early 


Neonatal Hypocalcemia 


Occurrence in Premature Newborns’ 


f 


Alan R. Fleischman, MD; John F. Rosen, MD; Gerald Nathénson, MD 


€ Oral 
(250HD,) has been used to prevent early 
neonatal hypocalcemia. Thirty premature 
neonates were studied prospectively from 
birth: 22 premature infants constituted a 
control group, and eight were treated oral- 
ly with 25OHD, (2 ug/kg/day) for five days 
beginning within the first 12 hours of life. 
Eleven of the 22 premature infants In the 
control group became hypocalcemic, with 


serum ionized calcium (Ca**) level less . 


than 3.0 mg/dl and total calcium (Ca,) 
level less than 7.0 mg/dl on day 2 of life. 
Only one of the eight premature infants 
treated with 250HD, became hypocal- 
cemic. in treated neonates, serum 
25-hydroxyvitamin D, as well as serum 
Ca'* and Ca, levels, increased during the 
first five days of life and were considera- 
bly greater than levels in control neo- 
nates. No untoward effects of this treat- 
ment were observed. 
(Am J Dis Child 132:973-977, 1978) 


he pathological decrease in serum 
calcium level that oceurs in the 
. first days of life in the premature 
neonate is the. result of a complex 
interaction of several factors. Varying 
causes have been suggested for early 
neonatal hypocalcemia, including 
functional hypoparathyroidism,'? 
end-organ unresponsiveness to para- 

thyroid hormone (PTH), hypercalci- 
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25-hydroxycholecalciferol 


toninemia,*5 abnormalities in vitamin 
D metabolism,** hyperphosphatemia, 
hypomagnesemia, ° and decreased 
ealeium intake and absorption.” 
Maternal serum level of ionized 
calcium (Ca**) decreases during preg- 


nancy!" and is associated with an ` 


inerease in maternal serum PTH 
level.’ There is an active placental 


‘pump of calcium from the maternal to 


fetal circulation, resulting in a rela- 
tively increased serum calcium level in 
the fetus." Fetal PTH level is usually 
low or undetectable,? and PTH prob- 


. ably does not cross the placenta. 


Though neonatal serum PTH level 
was reported not to increase in 
response to a decrease in serum Ca** 
during the first three days of life, 
recent reports have shown that the 


serum concentration of PTH does 


inerease in premature neonates dur- 
ing the first 48 hours of life as serum 
Catt décreases.5 This work in 
humans confirmed our previously re- 
ported findings in nonhuman pri- 
mates. However, the increase in 
serum PTH level in these premature 
infants is not associated with rapid 
restitution to normocalcemia, sug- 
gesting end-organ unresponsiveness 
to the hormone or involvement of 
other factors that impede or control 
the actions of PTH. 

Vitamin D undergoes. two enzymat- 
ie hydroxylations to reach full biologi- 
eal activity. The first metabolic step 
occurs in the liver, where vitamin D is 
eonverted to 25-hydroxyvitamin D 
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(250HD)." This 250HD then under- 
goes a second hydroxylation in the 
kidney to produce the hormonal form 
of the vitamin, 1,25-dihydroxyvitamin 
D (1,25(OH),D).'* Maternal serum lev- 
els of vitamin D and its metabolites 
are determined, as they are in the 
nonpregnant state, by exposure of the 
skin to ultraviolet irradiation and 
dietary intake of vitamin D. 

It has been reported that serum 
levels -of 20HD decrease during 
gestation because of increased meta- 


bolic breakdown or decreased forma- 


tion of 250HD.'* This may be due to 
effects of maternal corticosteroids on 
hepatic microsomal enzyme systems 
relating to vitamin D metabolism. 
Maternal and fetal serum levels of 
25OHD correlate, which suggests that 
250HD crosses the placenta.*”° Pre- 
viously, we found low serum levels of 
20HD in 11 of 15 premature 
neonates with hypocalcemia.® Insuffi- 
cient serum 250HD level might result 
in decreased formation of 1,25(OH),D 
resulting in decreased gastrointesti- 
nal absorption of calcium and inability 
of 1,25(0H),D and PTH to mobilize 
calcium from bone. 

Another, report has suggested that 
there is no correlation between serum 
250HD level and early neonatal hypo- 
calcemia in premature infants? How- 
ever, premature infants have been 
reported to be unable to increase 
serum 250HD levels in response to 
oral or intravenous vitamin D.” This 
is presumably due to decreased 25- 


973 


M 
` 


hydroxylase activity in the liver of 
these premature neonates. 


A simple, unifying explanation of . 


the pathophysiology of early neonatal 
hypocalcemia is not available at the 
present time. This derangement in 
calcium homeostasis is the result of a 
complex interaction of many vari- 
ables. However, prevention and treat- 
ment of this disorder in premature 
neonates could be directed toward 
increasing gastrointestinal absorption 


of calcium and increasing PTH effec- 


tiveness at bone by providing ade- 
quate substrate for the physiologic 
formation of appropriate quantities of 


1,25(0H),D 


This study was undertaken to (1) 
evaluate prospectively the relation- 
ship of serum 25OHD level and early 


neonatal hypocalcemia in premature 


infants, and (2) study the effective- 
ness of oral 25-hydroxycholecalciferol 
(250HD,), beginning from the first 
day of life, in preventing early neona- 


tal hypocalcemia. 


PATIENTS AND METHODS | 


A total of 30 premature neonates were 


studied during the two-year pericd from 
August 1975 to July 1977. The infants were 


born in the hospital in which they were 
' studied. The population is urban. poor of 


black and Hispanic origin. Informed con- 
sent was obtained from parents in accor- 
dance with institutional and governmental 
regulations after the nature of the study 
had been fully explained. 


An infant was included for study only if 


gestational age was 86 weeks or less 
and weight was 1,800 g or less. Gestation- 
al age was determined by maternal dates 
and neurologic and physical criteria. Neo- 
nates were resuscitated as necessary and 
cared for in a special care nursery. Feed- 
ings were begun whenever possible within 
the first 12 hours of life and supplemented 
with intravenous fluids when the neonates 


were unable to take an adequate volume . 


orally. Oxygen and respiratory assistance 


were administered as necessary to main-- 


tain adequate ventilation and oxygenation. 


Serial measurements of serum bilirubin . 


were performed and phototherapy was 


instituted when deemed anne by the ' 


attending physician. 
Maternal sera were obtained on | the day 


` of delivery for serum levels of total calcium 


(Ca;) magnesium (Mg), inorganic phos- 
phate (P), and 250HD. Neonatal sera were 
obtained on days 1, 2, 3, 5, and 14 of life. 
Serum levels of Catt, Cap, and Mz were 
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measured on each sample. Serum 250HD 


level was measured on days 1, 5, and'14. 
Serum P was measured on day l'and 


. Whenever possible on subsequent samples. 


A total of 22 consecutive neonates were 
observed prospectively as a control group; 


` they received a standard nursery formula 


containing 400 units/liter of vitamin D, 


and no other supplement of vitamin D or 


its metabolites. Actual vitamin D, intake 
varied during the first five days of life 
from 0 to 100 units/day. Eight subsequent 
premature neonates received a standard 
nursery formula containing 400 units/liter 
of vitamin D, but also were treated orally 
with 2 ug/kg/day of 250HD,, ‘beginning 
within the first 12 hours of life and 
continuing daily for a total of five days. 
Vitamin D, intake varied from 0 to 85 
units/day during the first five days of life. 
The 250HD, was supplied as a liquid 
dissolved in medium-chain triglycerides. 
In this study, normocalcemia was de- 
fined as a serum level of Ca** consistently 
greater than or equal to 3.0 mg/dl; hypocal- 
cemia was defined as a level of Ca** less 
than 3.0 mg/dl that was associated with a 


- Ca, level less than 7.0 mg/dl. A serum level 


of Ca** less than 3.0 mg/dl was.chosen as 
the definition of hypocaleemia because of 
previous observation that most neonates 
with a serum Ca** level less than 2.5 mg/dl 


.have observable symptoms and .some 


premature neonates with serum Catt 


levels between 2.5 and 3.0 mg/dl have 
observable symptoms, whereas patients 


with Ca** levels greater than 3.0 mg/dl 
have not been observed to be symptomat- 
ic. à 

All neonates who became hypoealeemic 
were treated with supplemental intrave- 
nous or oral ealeium salts. Formulas were 
supplemented to a 4:1 ratio of calcium to P 
for infants who were asymptomatic and 
able to consume greater than 75 ml/kg/day 


.of formula. Intravenous supplement of 500 


mg/kg/day of calcium gluconate was given 
by constant infusion to symptomatic 
infants and those unable to take adequate 
volumes orally. Supplementation was 
stopped when the infant had normal serum 


Ca++ and Ca, levels for -two consecutive 


days and. was taking formula at a rate 
greater than 75 ml/kg/day. This oceurred 
in all infants who had had supplementation 
by the end of the first week of life.: 

Serial morning urine samples. were 
obtained for estimation of urinary calcium 
and creatinine concentrations, Serial se- 


` rum levels of glucose, bilirubin, SGPT, and 
, serum urea nitrogen (SUN), as well as CBC 


counts, were obtained to monitor for unto- 


. ward effects of the 250HD, treatment. 


Sera for 250HD détermination were 
collected throughout the study period from 


.80 normal, maternal—term-infant pairs on, 


day 1 of life as a comparison with the levels 
02 250HD in the premature neonates stud- 


ied. 


Analytical methods for serum and urine 
as’ well as normal values have been de- 
scribed previously.*???* Serum levels af 
250HD represent the total level in serum 
of 25-hydroxyergocalciferol (250HD,) plus 
250HD,. This was measured by a competi- 
tive protein-binding radioassay after pre- 
parative chromatography. Intra-assay 
variability is 5% or less, and inter-assay 
variability is 7% or less. 

Statistical analysis (using the Student t 
tést) and correlation coefficients were 
determined on a computer. - 


RESULTS 
Of the 22 premature neonates in the 
control group, 11 became. hypocal- 


. eemic (5095), with serum Ca** concen- 


trations less than 3.0 mg/dl and Ca, 
values less than 7.0 mg/dl on day 2 of 
lite. Of the eight premature infants 


treated with 250HD,, one became 


hypocalcemie (12.5%). For the pur- 
poses of analysis, the control group 
was separated into a control-normo- 
caleemic group (N =. 11) and a control- 
hypocalcemic (N = 11) group. Mater- 


“nal and neonatal characteristics anc 


month of birth for each of the three 
groups (control-normocalecemic, con- 
trol-hypocalcemic, and | 250HD,- 
treated) are given in Table 1. Data are 
expressed as mean + 1 SD. There are 
no differences among the three 
groups .of premature neonates ir 
maternal age or maternal serum leve. 
of Car, Mg, P, or 250HD on the day of 
delivery. The month' of birth reveals 
no seasonal importance. Neonatal 
weight, gestational age, and Apgar 
seores after five minutes are not 
statistically different, although the 
control-hypocalcemic group tended to 
have lower Apgar scores after five 


minutes than did the other two 


groups. - 

Laboratory data for the three 
groups of neonates are presented in 
Table 2. In all premature neonates 
studied, neonatal day 1 serum level of 
250HD correlated with maternal se- 
rum level of 250HD (r = .58, P < .01). 
There was no correlation found 


‘between maternal or neonatal day 1 


250HD level and neonatal day 1 Ca** 
or Ca, levels. 
In the control group, day 2 Ca** and 
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Ca, levels differ, by definition, be- 
tween the normocalcemic and hypocal- 
cemic neonates (P < .01). The Ca++ 
and Ca, values on day 3 and day 5 do 
not differ between the control-normo- 


caleemic and  control-hypocalcemic - 


groups because the hypocalcemic in- 
fants were being treated with supple- 
mental ealeium during this period. 
Day 14 Ca** and Ca, values do not 
differ between the control groups, 
although the control-hypocalcemic 
premature neonates had not: been 
receiving calcium supplements for at 
least seven days. 

Serum 250HD levels did not differ 
between the normocaleemic and hypo- 
caleemie control groups on days 1, 5, 
and 14. Serum 250HD levels in the 
entire control group increased slightly 
(P < .05) between the first and 14th 
day of life, with the standard nursery 
formula as the only source of vitamin 
D,. 

The 250HD,-treated group did not 
differ from the control groups with 
respect to neonatal day 1 Ca**, Car, P, 
and 250HD levels. 

In the 250HD,-treated group, one 
of the eight prematures became hypo- 
caleemic (12.5%), with a day 2 Ca** 
level of 2.52 mg/dl and Ca, level of 
5.75 mg/dl. This infant received 


supplemental caleium along with the: 


250HD, from day 2 to day 5 of life. 
The Ca** and Ca, data from day 3 and 
day 5 on this infant are excluded from 
the  250HD,-treated column in 
Table 2. 

Serum Ca** and Ca, levels in- 
creased during the first three days of 
life in the 250HD,-treated group, 
reaching levels higher than those seen 
in control-normocalcemie infants by 
day 3 (P < .001) and day 5 (P < .05). 
Serum levels of 250HD at least dou- 
bled after one oral dose of 250HD 
(2 pg/kg) in all three of the neonates 
in whom an assay was performed on 
days 1 and 2. Serum values of 250HD 
in the 25OHD,-treated group rose 
from day 1 levels (mean + 1 SD) of 
14.5 + 7.2 ng/ml to day 5 levels of 
39.8 + 184 ng/ml and these levels 
were maintained after treatment was 
diseontinued on day 5, to reach a level 
of 32.2 + 11.2 ng/ml on day 14. Serum 
2D0HD levels on day 5 and day 14 are 
signifieantly higher (P « .001) in the 
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Control Groups 
—RRMM—M———— 
Normocalcemic Hypocalcemic — 250HD Treated 
(N = 11) . (N= 11) Group (N = 8) 


Maternal Datat 
Age, yr 21.9 + 4.6 23.8 + 44 22.3 + 5.0 
Serum Ca,, mg/dl 9.30 + 0.9 9.20 + 0.4 9.24 + 1.11 
Serum P, mg/dl 3.3 + 0.5 3.9 + 0.7 * 4.0 + 0.7 
Serum Mg, m€q/liter 1.59 + 0.19 1.48 = 0.17 1.38 + 0.17 
Serum 250HD, ng/ml 14.4 + 5.4 16.9 x 6.7 14.9 + 7.2 


Infént’s birth, mo 
No. born May-October 
No. born November-April 


Neonatal datat 
Weight, g 1,475 + 186 1,430 + 273 . 1,445 + 281 
Gestational age, wk 32.8 + 1.9 31.4 + 2.1 33.4 + 1.9 
Apgar score 9, 6-10 9, 1-10 9, 6-10 


*Ca., indicates total calcium level; P, phosphate; Mg, magnesium; 25OHD, 25-hydroxyvitamin D. 

TMean x1 SD. . 

iMean +1 SD except Apgar score (which was determined five minutes after birth ); this is given in 
median and range. 


Neonatal Laboratory Data” 
Control Groups 
—— Sh, 
Normocaicemic Hypocalcemic 250OHD.-Treated 
(N = 11) (N = 11) Group (N = 8) 

Day 1 ` 
Serum Ca-', mg/dl 
Serum Ca;,, mg/dl 
Serum, P, mg/dl 
Serum Mg, mEq/liter 
Serum 250HD, ng/ml 

Day 2 
Serum Ca‘:, mg/di 
Serum Ca,, mg/d! 


Ib it OH It 
Ho Ho H 
H t+ HOt + 


Serum Mg, mEq/liter 


Dey 3 
Serum Ca-+, mg/dl 
Serum Ca, mg/dl 
Serum Mg, mEq/liter 
Day 5 
Serum Ca**, mg/dl 
Serum Ca,, mg/di 
Serum Mg, mEq/liter 
Serum 25OHD, ng/ml 
Day 14 
Serum Ca‘*t, mg/di 
Serum Ca, mg/dl 
Serum Mg, mEq/liter 
Serum 250HD, ng/mi 


I tt iF 
REM 
Hot 


bd Ae lt 
HH H iF 


"Ce'', indicates ionized calcium; Ca, total calcium; P, phosphate; Mg, magnesium; 25OHD, 
25-hydroxyvitamin D. AH values given are mean +1 SD. 

tHypocalcemic patients received intravenous or oral calcium supplementation between day 2 and 
day 5 of life. 

iDay 3 and day 5 calcium data do not include values from one patient who became hypocalcemic 
and received supplementation. 

8P < .05 different from control normocalcemic mean value. 

iP < .01 different from control normocalcemic mean value. 

P < .001 different from control normocaicemic mean value. 
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250HD,-treated group than in either 
of the control groups. Mean day 14 
Catt and Ca, values are higher in the 
250HD,-treated group than in the 
control groups, but not significantly 
higher. 

Day 5 values for 250HD in the 
2b0OHD,-treated group ranged from 
20.8 to 75.5 ng/ml, with the lowest 
value being founc in the one infant in 
the group who became hypocalcemic. 

Serum levels of glucose and biliru- 
bin and need for oxygen and photo- 


. therapy were no different among the 


groups. Approximately half of control 
and treated premature infants re- 


. quired oxygen supplementation to 
. maintain arterial Po, greater than 50: 


mm Hg, and two zhirds of all patients 
received phototherapy for hyperbili- 
rubinemia. Complete blood cell counts 
and SGPT and SUN values remained 
normal in the treated patients. Urina- 
ry calcium to creatinine ratios re- 


mained less than 0.25 in all treated . 


neonates before, during, and after 
treatment, 

Normal term pregnancies (N = 30) 
showed maternal and neonatal day 1 
sera 25OHD levels of 22.2 + 7.2 ng/ml 
and 20.6 —- 3.4 ng/ml, respectively. 
These values are significantly greater 
(P < .001) than serum 250HD values 
in the maternal and premature neo- 
nate pairs of the study groups. 


COMMENT 


Early neonatal hypocalcemia occurs 
in approximately 3595 to 50% of 
premature neonates, depending on 


weight, gestationzl age, and perinatal | 


factors. Many cf these neonates 
remain without observable symptoms, 
although changes in neurologic func- 


tion and EEG resulting from hypocal- 


cemia may occur; however, these are 


quite difficult to evaluate in the 


premature infant. Neonates who are 
symptomatic from hypocalcemia may 


“manifest seizures, apnea, neuromus- 


cular irritability, vomiting, abdominal 
distention, poor feeding, cyanosis, and 
additional nonspecific. symptoms. 
Treatmént of hypocalcemic neonates 
is accomplished ky the intravenous 
infusion or oral administration of 
calcium salts. These methods of treat- 
ment have caused considerable prob- 
lems. Infants receiving intravenous 
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ealeium are subject to changes in 
cardiac rate, and severe local damage 
ean occur if calcium salts extravasate 
into the tissues.’*?° Oral calcium treat- 
ment has been associated with gas- 
trointestinal irritation, increased stool 
frequency, and lack of success in rais- 
ing serum calcium level. The preva- 
lence of this disorder, the potential 
severity of the symptoms, and the 
morbidity of the treatment available 
suggest the need for more efficacious 
treatment methods or prevention of 
this derangement in calcium homeo- 
stasis. 

Hypoealeemia in the premature 
neonate, as in older infants and chil- 
dren, is rarely due to inadequate 
calcium in the body but rather is the 
result of an inability to absorb or 
mobilize calcium from intestinal lu- 
men or bone to the vascular space. 
This defect in restoration of caleium 
homeostasis is due to lack, or excess, 
or decreased effectiveness of one or a 
combination of the three hormones 
responsible for ealeium metabolism: 
1,25(OH),D, PTH, and calcitonin. Each 
of the hormones has been implicated 


‘In one way or another, but a complex 


interaction of the three calcium-regu- 
lating hormones is probably responsi- 


ble: for the ultimate serum ealeium 


level. Whether or not decreased levels 
of 1,25(OH);D are part of the origin of 


this disorder, vitamin D metabolites, ' 


more potent than the parent com- 
pound, might be expected to be effec- 


tive, as in other hypocalcemic states, ` 


in raising serum calcium level by 
increasing the gastrointestinal ab- 
sorption of ealeium or by enhancing 


^ PTH effectiveness im mobilizing cal- 


cium from bone. 
Serum levels of 250HD in mothers 


and their normal term newborns are 


substantially -greater than levels in 
mothers and their premature neo- 
nates. This may be related to 


inereased metabolism or decreased. 


formation of 250HD in these mothers 
of premature neonates. It has pre- 
viously been reported that maternal 
serum 250HD level is lower between 


. 90 to 40 weeks’ gestation than earlier 


in pregnancy." Others have reported 
no correlation between gestational 
age and serum 250HD level.” A 
plausible explanation for our findings 


and those already reported would be a. 
decreasing level of 250HD during 
midgestation, reaching a nadir at 36 
weeks of pregnancy and increasing to 
term. Longitudinal, prospective stud- 


‘les will be necessary to establish this. 


Another possible explanation is the 
relationship of low serum level of 
250HD to other factors of nutrition 
and socioeconomic status, which corre- 
late with the incidence of premature 
deliveries. Low serum 250HD leve: 
may be associated with other meta- 


bolic disturbances that ultimately 


result in premature birth. _ 

In this study, there was no differ- 
ence in maternal or neonatal serum 
250HD level between the control- 
normocaleemic and control-hypocal- 
cemie groups. Although there is no 
correlation between serum 250HDL 
level and subsequent development of 
hypocalcemia, we have not evaluated a 


‘sufficient number of untreated pre- 


mature neonates with 250HD levels 
of greater than 20. ng/ml to judge 
whether a low level of 250HD places 
the premature neonate at greater risk 
of experiencing early neonatal hypo- 
calcemia. | 

There is no correlation in this study, 
as in others, between serum 250HD 
level and Ca** or Ca, values on the 
first day of life. This is not a surpris- 
ing finding, in that fetal Ca** level is 
primarily determined by an active 
placental pump of calcium from 
maternal to fetal circulation and is 
probably not directly under the con- 
trol of maternal or fetal calctum-regu- 
lating hormones. 

The use of oral 250HD, in the 
dosage of 2 ug/kg/day was associated 
with an increase in Ca*t and Cay 
concentration during the first three 
days of life in seven of eight neonates 
treated. Oral 250HD, was well toler- 


‘ated and absorbed. Serum’ 250HD 


levels increased after one dose of 
250HD, (2 ug/kg) in all of the three 
premature neonates whose 250HD 
levels were assayed on days 1 and 2 
and in all treated neonates from day 1 
to day 5 of life. The range of day 5 
levels of 250HD from 20.8 to 75.5 


ng/ml suggests individual variation in 


rate of absorption or metabolism of 
the 250HD, administered. The one 
neonate in the treated group who 


Neonatal Hypocalcemia—Fleischman et al 


became hypoealeemie had the lowest 
day 5 serum 250HD level and the 
smallest increase:in serum 250HD 
level from day 1 to day 5 of life. 

The 250HD,-treated group had sig- 
nifieantly higher levels of Ca** and 
Ca, than did the control groups on day 


8 and day 5 of life. There. was no 


hyperealeemia or hypercaleiuria asso- 
ciated with this rise in serum calcium. 
Furthermore, there were no other 
untoward effects of the 250HD.- 
treatment detected during the first 
two weeks of life. 

The use of oral 250HD, as the choice 
of vitamin D preparation in the 
premature infant may be optimal 
because it bypasses the possibility of 
deereased 25-hydroxylase aétivity. in 
the neonatal liver, while allowing the 
l-a-hydroxylase of the kidney to 
modulate formation of the more 
potent hormonal form of the vitamin, 
1,22(OH),D,. Large doses of vitamin D 
itself have, been used successfully in 
term newborns to prevent a decrease 
in serum calcium level during the first 
week of life." This treatment method 
would likely be less effective in 
premature infants than use of one of 
the more recently available metabo- 
lites of vitamin D. However, this eàrly 
work in the use of vitamin D in 
newborns predated the recent discov- 


eries in vitamin D metabolism and . 


should be noted as the first hormonal 


approach to the prevention of neona- 


tal hypocalcemia. 
Because of the effectiveness of 
1,25(0H),D, in managing other disor- 


ders in, which there is hypocalce- ' 
mia,”*” its use has been advocated to . 
‘treat and prevent neonatal hypocal- 


cemia.*- The efficacy and potential 
risks of this more potent hormone will 
need to be determined and compared 


‘with those of 250HD, in the future. 


The exact mode of action of the 
250HD, is not known, but most prob- 
ably it functions physiologically to 
increase formation of 1,25(0H),D, and 
thus increases gastrointestinal ab- 
sorption and bone mobilization of 
calcium. A direct pharmacologic effect 
of 250HD, is possible but would most 
probably require higher dosage. and 
serum levels to create a noteworthy 
inerease in serum calcium level. Deter- 
mination of serum levels ^ of 
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1,25(OH), D, when available, will help 
to :define more fully the: mode ‘of 


action of this drug and the physiology 


of this disorder. 

We report preliminary ` data of 
effective prevention of early neonatal 
hypocalcemia with oral 25OHD, in 
premature neonates. Future studies 


must expand the number of -patients 


treated and add neonates of varying 
gestational ages, weights, and severi- 
ty of perinatal asphyxia and neonatal 
disease. Also, optimal dosage level and 
minimal duration of treatment must 
be determined. Further study of vita- 


min D metabolism in the. perinatal: 


period will add to the understanding 
of the pathophysiology and possible 
prevention of early neonatal hypocal- 
cemia in the PEOS 


This study was supported in part by dram 


from,the Upjohn. Company, Kalamazoo, Mich; 
and grant ES-01060-03 from the National-Insti- 
tute of Environmental Health Sciences. 

Marlene E. Moses provided technical ` assis- 
tance, and Rita Gray aided in the preparation of 
the manuscript, 
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A rique Experiment of Nature 


t 


. Sergio A. Bustamante, MD, 'FRCP(O), Lawrence c. Stumpff, MD 


K Birth defects associated with pheny- 
toin and phenobarbital taken during preg- 


nancy Include craniofacial and limb de- — 
formities. These anomalles were. found.in . 


various degrees of severity in triplets born 
to a mother taking. phenobarbital. and 
phenytoin for an epileptic disorder, giving 


us a unique. opportunity to recognize 


different manifestations of the hydantoin 
syndrome in infants that presumably were 


., exposed.to the same level of the- drugs. 
These: infants were trizygotic and their -` 
clinical manifestations varied widely, sug-: 

gesting ihe possibility that genetic back- — | 
. ,toin, 100 mg three times a day, for a focal 


ground may play.a significant role in.the 


susceptibility of the fetus to phenytoin and 


phenobarbital during pregnancy. 
(Am J Dis Child 132:978-979, 1978) 


uring the past decade, there has 
been growing concern over the 
‘teratogenic effects -of phenytoin. Ex- 
. tensivé and detailed accounts of the 
birth defects‘ associated with these 
drugs have been published,'? leaving 
little doubt about -the association. of 


phenytoin with specific abnormalities, . 
particularly craniofacial and limb de-. 
formities.^ The role of. antieonvul- 
sants in the etiology of congential 


anomalies is still a controversial issue. 


We-think that through a unique ex- 


From the Department of Pediatries, Universi- 


. ty of Kansas School of Medicine (Drs Bustamante 
and Stumpff), and the Newborn. Intensive Care ' 


Unit, Wesley Medical Center (Dr Dügtemapusy 
_ Wichita. : 

- Reprint requests to Department of Pediatrics, 
University. of Kansas School of Medicine, 1001 N 
Minneapolis, Wichita, KS 67214 (Dr Busta- 


` mante). 
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periment of nature in.a multiple preg- 


. nancy, some light may be shed on 
: understanding the participation of 


anticonvulsants and perhaps other 
factors such as genetic predisposition 
in the manifestations of the hydan- 
toin syndrome. : è odi 


REPORT OF CASES: 


A 25-year-old gravida . 1 para 0 womah 
had been treated for-three years, including 
the time of her pregnancy, with phenobar- 
bital, 150 mg three times a day, and pheny- 


motor seizure disorder. She was also receiv- 


Ang 325 mg of thyroid hormone daily, and 


chlorpromazine (Thorazine), 50 mg, at 
night. She was known to.be mildly mental- 
ly retarded and had a heart murmur. One 
brother had died in infancy of congenital 


heart disease, and epilepsy was present in 


previous generations of the maternal 


: grandmother’s family. 


` The mother was transferred to- Wesley 
Medical, Center for delivery because of 
triplet gestation and premature rupture of 
membranes with onset of labor. The 
infants were PODER by cesarean sec- 
tion. 

Examination of the ieri and mem- 


branes diselosed double chorions and 
-amnions for each common membrane. For 
. the purpose of identification, the infants 


were assigned letters-A, B, and C according 


to the order of birth. Triplets A and B 

shared one placental mass; triplet C had a 
separate placenta. The infants were pre- 
mature, 82 weeks' gestation, developed 
respiratory distress syndrome, and recov- 


ered after three to four days of oxygen 
therapy. 


+ - 


Fetal Hydantoin Syndrome in Triplets 


"Triplet A. —Birth weight of this. vi was 
1,490 g; length, 42 cm. Apgar scores.were 7 
at one-minute, 7 at five minutes, and 7 at 
ten minutes.. Distinguishing features in- 
chided a low bridge of the nose, ‘ocular 


‘hypertelorism, elevated and bifid xyphoid; 
' and nail hypoplasia of the upper and lower 


limbs. Roentgenograms of the hands and 
feet were unremarkable, Serum phenytoin 
and phenobarbital levels one day after 
birth were 8 and 12 pg/ml, respectively. 
Follow-up for 22 months has shown. devel- 
opmental delay. Follow-up data.on all three 
triplets are summarized in Table 1. 

- Triplet B. —Birth weight of this boy was 


b ,160 g; length, 43 cm. Apgar scores were 6 


at one minute, 7 at five minutes, and 9 az 
ten minutes. Clinical findings included 
ocular hypertelorism, undescended testes, 
digitalization of the right thumb, and 
partial fusion .of the saggital suture. 
Mail of the hands. and feet 


: Table i .—Growth and 
. , Development at Age 22 Months" 


Triplet 
Tu ^ A^ B C cc 
‘Length, cm "78.9 79^ 764 «| 
‘Percentile «5th «85th — « 5th | 
ee (th) (< 5th) (< 5th) 
Weight, g ‘10,230 9,920. 8,850 
‘percentile 13th | «5th | «5th ` 
JUD (20th) — (5th) ~(<.5th) 
.Personal-  . DS | 
Social, mo 15 12 11-12 
Language,t mo ' 15 12 10 
. Gross motor,f m i 
mo "E t5 13 14 


“Corrected age of 20 months shown in paren- 

theses. . "NN , 
{Denver 

data." 


Developmental Screening ‘Tes: 


: Fetal-Hydantoin Syndrome—Bustamante & Stumpf 


Table 2.—Birth Defects Associated | 
With Phenytoin — . 


. Growth. and development 
retardation 


Craniofacial abnormalities 
Large fontanels 


Craniosynostosis 

Ocular hypertelorism 

Depressed nasal bridge 

Cleft lip and patate 
Limb abnormalities 

Nail hypoplasia 

Distal phalangeal 

hypoplasia 

-Finger-like thumb 
Other.skeletal abnormalities 

Prominent bifid xyphoid 





showed poorly ossified distal phalanges. 
serum phenytoin and phenobarbital levels 


at 1-day of age were 5 and 8 ug/ml, 


respectively. Follow-up for 22 months has 
Shown significant developmental delay and 
deformity of the skull associated with cran- 
iosynostosis.’ . 

Triplet C.—Birth weight of this girl was 
1,500 g. Apgar scores were 3 at one minute, 
5 at five minutes, and 8 at ten minutes. The 
child was limp and cyanotic at birth. This 
infant was the most severely affected of 
the three, with marked ocular hypertelor- 
ism, low-bridge of the nose, bilateral cleft 
lip and palate, a large anterior fontanel, 
and nail hypoplasia. Serum was qualita- 
tively positive for phenytoin and phenobar- 
bital. Follow-up for 22 months showed 
significant developmental delay. The cleft 
lip and palate have been’ surgically 
repaired. All three infants have - been 
referred to a stimulation program. 


COMMENT 
Numerous reports over the past 
nine years have shown that the cranio- 
facial and limb deformities present in 
these triplets represent some of the 
abnormalities found in the hydantoin 
syndrome: synostosis, low bridge of 


‘1. Hanson JW, Smith DW: The fetal hydantoin 
syndrome. J Pediatr 87:285-290,. 1975. . ; 
. 9. Hill RM, Verniaud WM, Horning MG, et al: 
Infants exposed i im utero to antiepileptic drugs. 
Ani J-Dis Child 127:645-658, 1974, ` 

3. Smith DW: Teratogenicity of anticonvulsive 
medications. Am J Dis Child 131: 1337-1339, 
1977. - 
4. Hill RM: Fetal malformations and antiep- 
ileptie drugs. Aim J Dis Child’ 130:923-925, 1976. 

5. Goodman RM, Katznelson MB, Hertz M, et 


' ak Congenital pe rormarions} in four siblings of a. 
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the nose, cleft palate, nail hypoplasia, 
and digit abnormalities.. 

Of the anticonvulsant drugs asso- 
ciated with definite teratogenesis, 
phenobarbital and phenytoin have 
been named as thé most promihent, 


but it would appear that phenytoin is, 


probably the chief culprit in the 
formation of congenital ‘anomalies. 
There is a pattern of congenital anom- 
alies that appear. to be characteristic. 
The. abnormalities of these triplets 
were very similar to those that have 
been reported, particularly the cranio- 
facial and limb: abnormalities listed i in 
Table 2:5 — 


. These three. children represent a . 


rather unique experiment of nature 
since all three children as fetuses were 


likely to have been exposed to the 


same levels of phenobarbital and 


phénytoin. It is evident that these _ 


triplets were actüally trizygotic, as 
one of the girls had red hair while the 
other girl had darker hair. The second 
baby was a boy, so undoubtedly these 


children are all products of different 
ova, leaving open the question of 


participation of genetic predisposition 


. to the teratogenicity of phenytoin ane 


phenobarbital.’ - 

Considering the different monies: 
tations of the hydantoin syndrome of 
these triplets, one might think that 
possibly . there was a difference of 
intrauterine blood flow distribution 
and therefore of drug exposure; how- 
ever, the birth weights were within 
270 g-of éach other, and this would 
suggest that there was no significant 
difference i in blood flow. 

Of interest is the genetic back- 
ground of these triplets, including 


most significantly a family history of `. 


congenital anomalies as well as epilep- 


sy. In order to examine this back- 


ground, an extensive investigation of 
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the family tree was done. It disclosed 
a number of abnormalities, including 
epilepsy in several generations, con- 
genital heart disease, "stubby fin- 
gers,’ mental retardation, and cleft 


lip and palate, which may be relevant 


to the eases presented here. It has 
been suggested that epileptie seizures 
per se could be the cause of congential 
anomalies; however, without drugs, 
convulsions do not seem to cause 
malformations.* 

Undescended testes, as in the case 


‘of triplet B, is part of such a varied 


number of eongential dysmorphie syn- 
dromes that it is difficult to assign it 
to the hydantoin syndrome; Pinto et 
al' reported two cases of abnormal 
genitalia as part of the fetal hydan- 
toin syndrome. The nail hypoplasia 
and digital abnormalities of these 
triplets were characteristic and very 


similar to those depicted: in pictures 


previously published." 

We believe these triplets represent . 
a unique experiment of nature, show- 
ing that: the exposure to phenytoin 
will not necessarily result in the same 
congenital anomalies, or teratogene- 


sis. In this ease, although all three 


fetuses were exposed to the same 
serum. level of phenytoin and pheno- 
barbital, the differences in manifesta- 
tions of hydantoin syndrome would 
suggest there is some form of genetic 
predisposition for this to happen. 
When counseling prospective mothers 
about the possibility of congenital 


` defects associated with the taking of 


anticonvulsant drugs, the history of 
congenital anomalies similar to those 
reported in the hydantoin synürome 
should be considered. 


Timothy Gatschet helped obtain photographs 
of the triplets. Gertrude Suenram helped prepare 
the manuscript. 
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Do We Support Parents | 
of High- Risk Infants? 


A Survey 


. . Henry R. Beer, MD, MPH 


* The establishment of regional neona- 
tal intensive care units has reduced phys- 
ical and mental handicaps in premature 
infants, but has caused emotional and 


psychological strain on parents because - 


of frequently lengthy separation of mother 


and child. The study was undertaken to ' 


learn what is currently being done to 

. support parents of high-risk infants. 

. A questionnaire survey showed that 
prenatal screening was performed by only 

` a few "institutions. Not all nurseries 

employed full-time social workers. Such 


full-time status was no guarantee that all 


parents were interviewed and given sup- 
port. Furthermore, requests for public 
health nurses to make predischarge and 
postdischarge home visits were not 
universally made. 

` (Am J Dis Child 132:980-983, 1978) 


D recent years, modern methods and 
new techniques used during the 
perinatal period have significantly 
improved the chanee of survival for 


the high-risk infant. The incidence of ' ' 


serious physical and mental handicaps 
among these infants has been also 


. From, the Department of Community Health 
Programs and Maternal and Child Health, School 
: of Public Health, University of Michigan, Ann 
Arbor. Dr Boer is now with the Neonatal Inten- 
sive Care Unit, Broward General Medical Center, 
Ft Lauderdale, Fla. 

Reprint requests to Neonatal Intensive Care 


Unit, Broward General Medical Center, Ft 


Lauderdale, FL 38316 (Dr Boer). 
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reduced. These improvements are due 
in part to the establishment of region- 


al neonatal intensive care units. Many 
infants admitted to these units have 
been transported for many miles from 
the. place of delivery and are conse- 
quently separated from their mothers 
for extended periods of time. This 
early and lengthy separation may 
interfere with or adversely affect the 
formation of a satisfactory. relation- 
ship between the mother and her 


‘Infant, or disrupt the family.'? This 


premise may be supported by the fact 
that parental abuse of low-birth- 


weight infants is much higher when’ 


compared to full-term infants;*^ 
. In many intensive care units, méas- 
ures are taken to reduce the impact of 


the separation of the parents from 
their infant and to help them to over- 


come the emotional stress surround- 
ing the birth of a high-risk infant. 
This is attempted by providing paren- 
tal support during the weeks and 
months afterwards. 

This study was undertaken to im 


what is currently being done in the 


neonatal centers to support parents of 
high-risk infants and. to identity 


parents at risk for child abuse. . 


METHODS 


A questionnaire to be completed by 
physicians in neonatal intensive care units 


w 


was constructed ffom the literature on 
parent-child interactions. Questions were: 
designed to elicit two types of information: 


, first, the early identification of parents 


with potential for child abuse, and second, 
what was being done to_ support the 


.parents of prematurely born infants. Thir- 


ty-three questions requiring short or yes/ 


no answers were used. Questionnaires with 


covering letters explaining the purpose of 
the study were sent to the 360 pediatricians 
listed in the American Academy of Pediat- 
rics section on Perinatal Pediatrics. 


—. RESULTS 


' A total of 175 completed quéstion- 
naires were returned. This represents 
48.6% of the physicians to whom a 


questionnaire was mailed. 


More than half (56.190) of the 
responding: pediatrieians  réported 
that they were full-time faculty in 
either a university hospital or. in- a 
university-affiliated hospital. An ad- 
ditional 15% were based full time- in 
hospitals but had no university ap- 
pointment. 

The ‘times when serene for 


potential child abuse was performed 


either in a formal or informal manner 
are depicted in Fig 1. 

‘More’ than half (55.5%) of the 
respondents said: that a full-time 
social worker was available in the 
nursery. The activities of these full- 
time social workers with regard to 
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parent contact are illustrated in 
Fig 2. 

The 19.8% of full-time social work- 
ers who made no home visits talked to 
al the parents and, in addition, 
requested that home visits be made by 
the public health nurse. The pattern of 
publie health nurse visits is depicted 
in Fig 3. * 

Parent helpers were used by 30% of 
the pediatricians who answered the 


questionnaire. In the nurseries where . 


parent helpers were used, nearly half 
(47.8%) conducted: parent support 
meetings. 

Almost all (94.2%) respondents 
stated that the hospital had 24-hour 
visiting privileges. All respondents 
encouraged parents to touch and 
handle the infant as soon after birth 
as possible, while almost all allowed 
parents to actively parte pae in 
caring for the infant. 

If the parents did not visit their 
baby, they were contacted by all 
nurseries. The time lapse before 
contact varied, but ranged from one 
day to seven days. The most frequent 
time for parent contact was between 
two and three.days. 

Seventy percent responded posi- 
tively to the question: “Do you have 
any educational meetings for parents 
on how to care for and handle the child 
and what to expect and when?" Eighty- 
seven percent reported that they hand 
out printed material to parents. 

Clergy were actively involved in 
parent support activities in 78.1% of 
the nurseries. 

Sixteen percent responded to the 
question about child abuse of neonates 
who had been discharged from their 
own neonatal center. The estimates 
were that up to 5% of these children 
had been abused. All but one respon- 
dent to the child abuse questions used 
prenatal screening; all used nursery 
screening techniques and employed a 
full-time social worker. In these 
nurseries, the social worker repeated- 
ly talked to parents, made predis- 


charge and postdischarge home visits, - 


and used the public health nurse. 
COMMENT. 


This questionnaire was sent to the 
pediatricians listed in the section on 
Perinatal Pediatrics of the American 


Am J Dis Child—Vol 132, Oct 1978 


Academy of Pediatrics. It is presumed 


that ihese pediatricians have positions: 


of leadership and the majority un- 
doubtedly are actively involved in 


patient‘care in neonatal intensive care 


units. - 

In 1976, Michigan recorded approxi- 
mately 3,650 cases of suspected physi- 
eal abuse and approximately 21,500 
cases of suspected child neglect, which 


means that in that year approximate- ` 


ly 1% of Michigan's children were 


suspected to have been abused or ` 
neglected (H. Hofstra, oral communi- . 


cation, September 1977). This. corre- 
sponds well with US statistics.° 


Baldwin and Oliver’-in their 1975 | 


United Kingdom study found that 
21% of the abused children had been 
prematurely born. Fomufod* quotes 
several studies in which the propor- 
tion of abused children who were 
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premature or low-birth-weight in- 
fants ranged from 27.8% to 44%. A 
review of cases seen at the Montreal 
Children’s Hospital showed that 23.5% 


"had been of, low birth weight, in 


contrast to 7% to 8% low-birth-weight 
rate in Canada during the same year. 
The present survey shows an up to 5% 
estimated incidence of child abuse in 
prematures. 


Much has been written about child 


abuse. Only recently have articles and 
books appeared that deal with preven- 
tion.® Prenatal screening for potential 
abusing parents is not as yet univer- 
sally done. 

Keémpe? developed an observation 
list for the physician's office or prena- 
tal clinic. He states that if prenatal 
observations are not possible, then 
much of this information can be 
obtained on the first postpartum day. 


labor and delivery 


Prenatal, labor and delivery, nursery 
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Talk to Parents Home Visits Fig 2.—Parent contact by full-time social 
workers. 


He reports, “We ask our nurses to look 
at the mother (and the father, if he is 
present) and answer just three ques- 
tions: How does she look, what does 
she do, what does she say." 

Screening can be performed. by 
many people. The social worker can be 
very helpful. Our survey showed that 
not all nurseries employed full-time 
social workers and full-time status 
was no guarantee that all parents 
were interviewed and provided sup- 
port. Many, however, made predis- 
charge and postdischarge home visits, 
indieating that the evaluation of the 
home is given certain priority. 

Figure 3 shows the requests for 
"m public health nurses to visit the homes. 
Some Parents Nue It appears that she generally has not 
Most Parents Pre-Discharge i bean accepted as an important mem- 
a d FORE DISCNaTES ber of -the “neonatal team.” The 
Pre & Post Discharge : . 
survey did not disclose whether the 
home, visit was actually made by the 
public health nurse. She can and 
should play a major role especially 
where infants are transferred over 
great distances since she is the most 
available of all professional communi- 
ty health workers. Wilson” called the 
PowbijüsehdrUe publie health nurse a “neglected 
resource." Besharov'' believes preven- 
tion. of child abuse is a community 
process and responsibility. Parents 
need to be told where they can seek 
help when they need it, eg, family 
service agencies, self-help groups, or 
visiting nurses. 

Cropley and Bloom" developed a 
"parent-staff interaction guide" that 
helps staff and rotating house officers 
make a smooth transition from shift 
to shift. It provides a record of tele- 
phone inquiries, visits, involvement of 
the parents, ete. Fifty-two percent of 
our respondents, used a "guestbook," 
which parents sign every time they 
visit their infant. The signing of this 
book gives them the impression that 
they.are guests, very welcome, and. 
that their presence is appreciated. It 

is £n accurate check on parents’ visit- 
No Homes Visited No Homes Visited 


Sone Hodes Visitai 2 dun nonea Visitai ing habits and may help to identify 


Most Homes Visited Most Homes Visited parents who may neglect their chil- 
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Fig 3.—Requests for home visit by public 
health nurse. 
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i 
dren. When visits are impossible on 
account of distance, telephone con- 
tacts should be recorded in | such a 
book. 

Our survey showed that 24-hour 
visiting privileges are now an ac- 
cepted phenomenon and that parents 
are encouraged to touch their infants. 
Both practices encourage - and 
strengthen parent-infant- bonding 
and hopefully will reduce child abuse. 


Parent helpers were used by a small. 


percentage of the respondents. Many 
parents are relieved at the opportuni- 
ty to talk about their feelings so that 
they can be helped to deal with them." 


Stone" remarks, “Sharing: the conse- . 


quent anxiety with an informed and 
sympathetic listener (both qualities 
are required)-cannot remove maternal 
concern—nor should it—but ineffec- 
tual brooding and self-blame can be 
helped in the direction of more ration- 
al acceptance and effective planning.” 
Kempe” states in a thought-provok- 
ing article that psychiatrists ‘do no 
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18, 1971. 
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better than our "mothering aides and 


family aides who have had training in 
two different ways: they have had a 


loving father and mother, and they 


have been a loving father or mother. 


They have ‘not gone to any courses, , 


baut have not had any’ indoctrina- 
tion.” 


- SUGGESTIONS 


Hospitals- could make available a 


room where weekly parent meetings 


can-be held. These meetings are not _ 
only educational, but are primarily . 


intended to bring together parents 
who have infants in the nursery (a 
member of the staff should be pres- 


' ent), allowing parents to-ask questions 


and raise anxieties in the company of 
other parents with like experiences; 
this helps to reduce feelings of. isola- 
tion that many parents have. Párents 
whose -children are on the way to 


recovery can be quite supportive of 


others more acutely stressed. 
"The nursing,. medical staff, and 
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‘others must receive instruction and 


in-service education in understanding 
and effective intervention in the 
process of grief and mourning. They 
should .develop skills in observing 
parents, interviewing, listening, ad- 


vising, and reassuring. In short, they 
Should be familiar with most aspects 


of crisis intervention. 

The costs of these programs are not 
prohibitivé. Some activities, such as 
those of parent helpers, can be 
performed by volunteers. Mileage 
eosts for home visits could be reim- 
bursed. Special project grants may be 
a source for these funds, so that the 
only real cost would be in the personal 
energy required to organize the 
program. However, for these organiz- 
ers the personal rewards should far 
outweigh the efforts spent. 
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Prenatal Diagnosis 


of Congenital Nephrosis 
in 29 High-Risk Families 


Pertti Aula, MD; Juhani Rapola, MD; Olavi Karjalainen, MD; 
Jan Lindgren, MD; Anna L. Hartikainen, MD; Markku Seppälä, MD 


è The efficacy of maternal serum and 
amniotic fluid alpha-fetoprotein (AFP) 
estimation for the prenatal detection of 
congenital nephrosis was assessed in 23 
pregnancies of couples with a previously 
aftected child. At 15 to 18 weeks’ gesta- 
tion, amniotic fluid AFP concentration 
was elevated in seven of 23 cases, and 
maternal serum AFP level in five of these. 
Legal abortion was carried out at 18 to 19 
weeks in all those cases where the 
amniotic fluid AFP concentration was 
abnormally high, and in all cases the fetus 
was found to be affected. The diagnosis of 
intrauterine congenital nephrosis was 
obvious by electron microscopic exami- 
nation of the fetal kidney, but not by light 
microscopy. The child was born without 
congenital nephrosis in all 16 cases 
where amniotic fluid AFP level was 
normal, and in 16 of 18 cases (89%) where 
maternal serum AFP concentration was 
normal. Thus, the amniotic fluid AFP 


assay Is more reliable and. is recom- -/ 


mended whenever congenital nephrosis 
Is suspected on the basis of family histo- 


ry. c 
(Am J Dis Child 132:984-987, 1978) 
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C s. nephrosis (CN) is inher- 
ited as en autosomally recessive 
trait.’ Children with CN may live 
severely handicapped as long as two to 
three years, but no specific treatment 
can be offered. Recent studies indi- 
eate that CN is manifested during 
early. fetal life, and recently the 
disease has become accessible to pre- 
natal diagnosis on the basis of 


elevated amniotic fluid alpha-fetopro- ' 


tein (AFP) levels.** Congenital neph- 
rosis has been described in most parts 
of the world, and the gene frequency 
is particularly high in Finland where 
the estimated incidence of CN in 
newborns is 12.4/100,000.° 

In our previous study; we brought 
up the question of appropriate diagno- 
sis of CN in aborted fetuses, since it 
was not obvicus by light microscopic 
examination of the fetal kidney. In 
this article we extend this considera- 
tion to inelude fetuses aborted with 
intra-amniotie prostaglandin, and re- 
port our results on the efficacy of 
prenatal diagnosis of CN based on 
both maternal serum and amniotic 
fluid AFP measurements. 


MATERIALS AND METHODS 


Twenty-three couples with an earlier 


child with CN sought genetic counseling 


and prenatal diagnosis in their subsequent 
pregnancy. In each case, the diagnosis of 


the index child was based on clinical and 
morphological findings, including high pla- 
cental-fetal weight ratio, proteinuria, and 
oedema as well as characteristic histologi- 
cal and ultrastructural changes of the 
kidney specimens obtained at autopsy.'? 
In the subsequent pregnancy, materna. 
serum sample was taken for the AFP assay 
prior to-amniocentesis at 15 to 18 postmen- 
strual weeks, and amniocentesis was 
performed after ultrasonographic localiza- 
tion of the placenta and the fetus. Twenty 
milliliters of amniotic fluid was drawn, and 
the AFP concentration and fetal karyotype 
were determined in all samples. No ehro- 
mosome abnormalities were detected. The 
AFP concentrations in maternal serum 
and amniotic fluid were estimated by 
radioimmunoassay as previously de- 
scribed." Normal values for maternal 
serum and amniotic fluid AFP levels were 
derived from studies of a large number of 
pregnancies with a normal fetal outcome. 
Alpha-fetoprotein values above the norma. 
97.5 percentile were considered abnormal. 
Pregnancies with normal AFP levels were 
advised to continue. Delivery records of 
these cases were sent to us and the 
newborns were examined by the pediatri- 
cian of the delivery hospital and later 
followed up at the well-baby clinics. 


RESULTS 


Sixteen cases had normal AFP val- 
ues both in amniotic fluid and mater- 
nal serum (Fig 1 and 2), and all these 
women were delivered of a healthy 
baby at term. No postnatal evidence 
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for CN was found. Seven cases showed 
elevated AFP levels in amniotic fluid 
(Fig 1). Repeated amniocentesis was 
done in three cases and the abnormal 
AFP result was confirmed. Maternal 
serum AFP level was above the 97.5 
percentile in five cases. Two patients 
had a normal serum AFP level, but the 
amniotic AFP levels were elevated. 
The seven pregnancies with ele- 
vated amniotic fluid AFP levels were 
terminated. Termination was carried 
out by hysterotomy in five cases and 
with  intra-amniotie prostaglandin 
F2a in two cases. Autopsy was 
performed on all fetuses. No gross 
external or internal anomalies were 
found. The kidneys were macroscopi- 
cally normal. Histological examina- 
tion of the kidneys showed a normal 
overall picture with normally pro- 
gressing nephronogenesis in the sub- 
capsular portion of the cortex and 
more mature glomeruli deep in the 
cortex. It was very difficult to find 
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pathological changes by light mieros- 
copy. Slight mesangial cell hyperpla- 
sia seen in the maturing glomeruli, an 
abundanee of resorption droplets in 
the proximal tubuli, and occasional 
dilated cortical tubuli were suggestive 
features. Electron microscopic investi- 
gation of the deeply located, most 
mature glomeruli allowed the conclu- 
sive diagnosis of CN to be made. A 
characteristic feature was the loss of 
foot processes of visceral epithelial 
cells (Fig 3). Occasionally, blunted foot 
processes had remained in many capil- 
lary walls, but the overall pieture was 
clearly different from age matched 
controls (20 fetuses in the range of 16 
to 20 weeks' gestation) showing 
distinct foot processes (Fig 4). 
An additional characteristic elec- 
tron microscopic feature was the accu- 
mulation of basement membrane-like 
material in the mesangial areas. The 
diagnosis was more complex in those 
cases where termination was carried 


out by prostaglandin induction. In 
both cases, the kidneys were autolysed 
thus hampering the electron micro- 
scopic examination. In one case, it was 
impossible to ascertain the diagnosis 
based on the absence of foot processes, 
but the accumulation of mesangial 
basement membrane-like material on 
electron microscopy was suggestive of 
CN. In the other case, it was possible 
to demonstrate the foot process fusion 
despite partial autolysis (Fig 5). 


COMMENT 


Our findings on pregnancies at risk 
of fetal CN clearly demonstrate that 
the amniotic fluid AFP assay is a 
reliable test for detecting fetal CN at 
the 16th to 18th week of gestation. 
The number of affected fetuses was 
seven of 23, which is roughly compati- 
ble with the expected 1:4 ratio. The 
cases reported in the literature’ 
bring the number of prenatally 
detected CN fetuses to 13 and so far 


Fig 1.—Amniotic fluid alpha-fetoprotein concentrations in preg- 
nancies at risk of having another child with congenital nephrosis 
(open circle indicates healthy child and solid circle, congenital 


nephrosis of fetus after termination of pregnancy). Three cases 
older than 25 weeks’ gestation were coincidentally found to have 
elevated AFP levels and children were born with congenital 
nephrosis. Solid lines represent 97.5, 50, and 2.5 percentiles of 
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Fig 2.—Maternal serum AFP concentrations in pregnancies at risk 
of having another child with congenital nephrosis (open circles 
indicate healthy child and solid circles, congenital nephrosis of 
fetus after termination of pregnancy). Solid lines represent 97.5, 
50, and 2.5 percentiles of normal distribution. 
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Fig 3.—Peripheral capillary of glomerulus from fetus with congen- 
ital nephrosis. Basement membrane is thin and covered by 
continuous epithelial cytoplasm (C indicates capillary lumen and 
E, cytoplasm of epithelial cell, lead citrate and uranyl acetate 
staining, original magnification x 20,000). 





Fig 4.—Electron microscopic picture of normal fetal kidney. Note 
distinct foot processes covering epithelial aspect of basement 
membrane (C indicates lumen and E, epithelial side of glomerular 
wall, lead citrate and uranyl acetate staining, original magnifica- 
tion x 20,000). 


Fig 5.—Capillary wall of glomerulus from fetus aborted by prostaglandin induction. there have been no false-negative 


Details are partly destroyed by autolysis, but foot process retraction can still be seen (C 
indicates capillary lumen and E, epithelial cell cytoplasm covering basement membrane, 


results by amniotic fluid analysis. 


lead citrate and uranyl acetate staining, original magnification x 20,000). False-positive results were not found 
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either. In sereening studies for neural 
tube defects, false-positive results 
have been encountered in a wide 
variety of conditions. 

As in the case of neural tube 
defects, incorrect estimation of the 
gestational age is the most obvious 
source of error, and this should care- 
fully be evaluated before any decision 
to interrupt the pregnancy is taken. It 
is also important to confirm the 
results of prenatal studies in the 
newborn or in the aborted fetus. In 
this respect, CN poses special prob- 
lems as the demonstration of charac- 
teristic changes in the fetal kidney 
requires electron microscopy and ex- 
perience with this rare disease. In the 
absence of a neural tube defect or any 
other overt malformation, the possi- 
bility of CN must be considered as a 
cause of elevated AFP level. In three 
additional cases, elevated amniotic 
fluid AFP levels in the third trimester 
were related to neonatal CN (Fig 2). 
This substantiates the association 
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| “postnatal: CN. 


with a high’ incidence of: neural ‘tube ` 


| defects. P 
The loss. of foot processes is a 


nonspecific changé- found in clinical - 
and experimental conditions . asso- 
ciated with "heavy. proteinuria and 


_nephrotic syndrome. In the fetus, it 
- provides evidence for a kidney disease 


‘and proteinuria and, thus, i$ à suffi- | 


cent criterion. for the. pones of 


. CN. | 


' changes.: This was élearly: demon- , 


at 


When eo Tay jos induced. . 
with prostaglandins, ‘autolysis of, the. 


fetal ' tissues | may. mask . specific 


‘strated in two of our cases also. It is 


likely that saline induction of abortion: 


would cause’ autolysis of fetal tissues 


and obscure thé diagnosis of ON. v 
Our data and those pon) in the 


^. 
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Although:. rare; CN.. 
exists in most parts of. the world and it. . 
«has also been déseribed in a population 


~~ 


literature "er that the majority of 
_CN cases would. be. detected by. mater- 


nal serum . _AFP screening. í o This . 


occurred’ in five. of: seven Cases (71%) 3 


` between 15 and. 18 weeks’ gestation. 
Maternal: ‘serum AFP: ‘level’ in CN 


shows ʻa steep. and . rapid increase), 
. between the 16th and 18th week, and `- 
Some cases. with an initially normal - 


“AFP level may show.’ an abnormal 
' value at the 18th. week ‘ds demon- 


| strated by ore. case in our material. 
-For detecting- CN i in the fetus mater-. 
. nal serum, AFP "Screening - should 


preferably be carried out, close to the- 


18th’ gestational week. 


“Even in high incidenos ie of l 
Finland, "the. incidence-of CN i is much . 


-lower- than the: incidence of ‘neural 
tube defects i in the United Kingdom. 


Therefore; experience obtained i in the, 


British’: Collaborative’ Study": for 


. screening: of: neural tube defects by- 
maternal s serum AFP assay warrants 


bl 
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for fetal CN is undertaken. However, 


‘studies from the United Kingdom'* 15 
and Sweden" `indicate that, aside | 
. from neural tube defects and; CN, 
‘there are other types of fetal patho- ` 
- logie findings and: obstetric complica- 
tions that. might, `be detected. by 


maternal serum AFP screening in the 


second trimester. Whereas the ques- 
tion of a feasible screening program 
; awaits trials on susceptible popula- . 
tions, our results show that the AFP 
- assays in maternal serum and amniot- 


ic fluid will certainly be of great bene- 


: fit. to: high-risk. families who have 
borne & child with CN. 
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Prolonged N itroprusside 


and Intermittent Hemodialysis 


as Therapy for Intractable Hypertension 


Alfredo J. Elberg, MD; Helen M. Gorman, MB, BCh; Rex Baker, MS; A. José Wenger, MD; José Strauss, MD 


e Nitroprusside was used with intermit- | 


tent hemodialysis over a 26-day period in 
a 6-year-old boy with intractable hyperten- 


‘sion. Hemodialysis effectively. removed 


thiocyanate from the blood, thus prevent- 
Ing Its accumulation and subsequent 
toxic manifestations. Prolonged riitro- 
prusside infusion - maintained arterial 
blood pressure at acceptable levels. until 
the patient became' responsive to other 
aritihypertensive therapy. c 

| (Am J Dis Child 132: 988-988, -1 978) 


| Gotu nitroprusside ‘has become . 


) recognized as an effective drug 


for the emergency management of 


severe hypertension in both adults 
children.** One. of its end 
produets, thiocyanate (SCN), has been 
shown to have hypotensive properties 
in high doses.” However, the thera- 
peutie hypotensive effeet of nitro- 


: prusside ls a result of its free nitro- 
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prusside radical rather chan of its. 


metabolic end products.” Toxic. ef- 
fects of SCN include fatigue, nausea, 
severe vomiting; psychotic behavior, 
muscle spasms. hepatic necrosis, skin 
rashes, tinnitus, 'and hypothyroid- 
ism.'7**39 One or more of these may 
force early discontinuation of nitro- 
prussidé therapy. ‘Fatalities have oc- 
curred at SCN plasma levels of 20 
mg/d].* This resort shows that remov- 
al'of SON by intermittent hemodialy- 
sis may allow administration of nitro- 
prusside over -a prolonged period of 
time, 


REPORT OF A CASE 
A- 68-year-old boy with nephrotic syn- 


‘drome secondary to membranous glomeru- 


Jopathy was admitted to Jackson Memorial 
Hospital, Miami on Nov 12, 1975, for 


management of severe hypertension; his 


arterial blood pressure was 200/150 to 130 
mm Hg. He weighed 21 kg and his creati- 


. hiné slearance was 52 ml/min/1.78 sq m. 


After admission, treatment, with furose- 
mide plus different combinations of me- 
thyldopa, propranolol hydrochloride, guan- 
ethidine sulfate, and diazoxide was-rela- 
tively ineffective. On the fifth day after 
admission, addition of nitroprusside infu- 


- 


| sion at, rates of 1.0 to 5.5 g/kg/min 


lowered blood pressure in less than one : 
minute after beginning the infusion. 
Arterial blood pressure was maintained . 
within normal limits until the 11th day 
when nitroprusside therapy had. to be 
discontinued because of, vomiting and 
hallucinations associated: with elevated 
plasma SCN levels (11.5 mg/dl). Thiocya- 
nate level was determined by the colori- 


, metric method described by Pettigrew and 
' Fell: 


While the patient was receiving multiple 
drug’. therapy, creatinine’ clearance had 


‘decreased to. 38 ml/min/1.73 sq m, and 
. plasma renin -activity was 30 ng/ml/hr 


(supine), with 24-hour sodium excretion of 
45 mEq. Twenty-five days after admission, 
continuous infusion of nitroprusside was 
reinstituted; nine days later, plasma SCN 
level was 9.6 mg/dl (Table) and inexorable 
fluid retention (resistant to furosemide) 
led to congestive heart failure, pulmonary 
edema, and- cardiac arrest. Hemodialysis 


~ was performed to remove the excess fluid. 


Cardiac status improved and plasma SCN 
level decreased to 3.8 mg/dl. Nitroprusside 
therapy was then continued without. inter- 
ruption for 17 additional days without toxic 
manifestations: Blood pressure range Was 
140/110 to 110/80 mm Hg. During that 
time dialysis was repeated four times to 


Hypertension—Elberg et ai 





, Days After 


Admission X Predlalysis Middialysis 





remove SCN. Renal function .improved ` 


(creatinine clearance, 90 ml/min/1.73 sq m) 
and the child responded to furosemide. 
Oral minoxidil, guanethidine, and furose- 
mide controlled blood pressure satisfactori- 
ly, and he was discharged in stable condi- 
tion. This was maintained at home with the 
addition of propranolol two weeks after 
discharge. Six months later the patient was 
leading an active life; diastolic blood pres- 
sure ranged between 80 and‘100 mm Hg. 


COMMENT 


Nitroprusside was discovered in 
1850,” in 1929 it was reported to have 
hypotensive properties, and it has 
been used for the management of 
hypertension at least since 1951. Tt 
Has a high therapeutic index, it acts: 
‘rapidly, and its action disappears 
shortly after discontinuation of the 
drug; tachyphylaxis has rarely been- 
noted. . z 

The mechanism of action of nitro- 
prusside seems to be through relaxa- 
tion of vascular smooth muscle, princi- 
pally that of the "resistance" arterial 
vessels.^' It is metabolized to cyano- 
gen, which is rapidly converted to 
SCN in the liver by the enzyme rhoda- 
nese.” In adults with normal renal 
function, the half-life of SCN is seven 
days; it is eliminated only through the 
kidney? SCN is transformed into 


x 


l Page IH: Treatment of essential and malig- 
nant hypertension. JAMA 147:1811-1818, 1951. 

2. Page IH, Corcoran AC, Dustan HP, et al: 
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Effect of Hemodialysis on Blood Thiocyanate Levels | l 
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, cyanide by the. erythrocytic enzyme 


thiocyanate oxidase.? . ; 

' Although some of the toxic effects 
of nitroprusside may be due to cya- 
nide,” most are.caused by SCN aecu- 
mulation.? Therefore, careful monitor- 


ing of plasma SCN levels in patients. 
` receiving nitroprusside over long peri- 


ods is mandatory. In general, when 


" plasma : SCN reaches a potentially 


toxic level (5 to 10 mg/dl)? or when 
the patient exhibits toxic manifesta- 
tions nitroprusside therapy should be 
discontinued. An alternative to dis- 


‘continuation of nitroprusside therapy 


is rapid removal of SCN to avoid its 
accumulation in blood. This can be 


, achieved by hemodialysis*" because 


SCN is distributed mainly. in the 
extracellular eompartment'*'*, ‘only 
one-third is protein bound, and it has a 
low molecular weight." 

This case, to our knowledge, is the 
first report of a child with renal fail- 
ure who received such high doses of 
nitroprusside over such a prolonged 


.. period of time without toxic manifes- 
- tations. When this patient first 


received nitroprusside therapy, it had 
to be discontinued after six days 
because .of toxic manifestations re- 
lated to high SCN levels (11.5 mg/dl). 
In contrast, when it was.used the 
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Second time, the addition of intermit- 


_tent hemodialysis permitted contin- 


uous nitroprusside infusion for 26 
days. Therapy was then diseontinued, 
not because of complications, but 
because the patient did not need it. 
Elevated blood pressure refractory 
to all other antihypertensive agents 
and aggravated by intractable fluid 


retention was reduced to tolerable 
. levels (diastolic pressure, 90 to 100 mm 
Hg). It was maintained without any 


evidence of SCN having toxic effects 


"until the patient became responsive to 
diureties and other antihypertensive 


drugs. In this manner, bilateral 
nephrectomy or death may have ` 
been avoided. 

In conclusion, the combination of 
prolonged nitroprusside therapy and 
intermittent hemodialysis seems to be 
a good approaeh to the management 
of severe refractory hypertension in 
pediatrie patients, especially when 
renal function is decreased. 


This investigation was funded in part under an 
agreement with the Department of Health and 
Rehabilitative Services, State of Florida; Hoff- 
mann. La-Roche, Inc; and the Miami Dolphins 
Wives Charity Organization through the Kidney 
Foundation of Dade County (Fla). 

Roger F. Palmer, MD, professor and chairman, 


‘Department of Pharmacology, University of 


Miami, helped in the determination of thiocya- 
nate level and the reviewing of the text; the 
nursing. and house staff of the Pediatric Inten- 
sive’ Care Unit, Jackson Memorial Hospital, 
Miami, helped care for the patient; and Vincent 
Finlay gave technical assistance. 


. Nonproprietary Names 
and Trademarks of Drugs 


Diazoxide—Hyperstat. 
Methyldopa—Aldomet. _ 
Sodium nitroprusside—Nipride. 


fluids and its application to investigation of the 
toxic amblyopias. Clin Chem 18:996-1000, 1972. 
12. Playfair L: On the Nitroprussides: A New 
Class of Salts. London, RJE Taylor, 1849. 
18. Goldstein F, Rieders F: Conversion of thio- 
cyanate-to cyanide by an erythrocytic enzyme. 


Am J Physiol 173:287-290, 1953. 


14. Danzig LE, Kringel AJ: Use of the artifi- 
cial kidney in treatment of thiocyanate psycho- 
sis. JAMA 158:560-563, 1955. 

15. Seheinberg IH, Kowalski HJ: The binding 
of thiocyanate to albumin in normal human 
serum and defibrinated blood with reference to 
the determination of "thiocyanate space." J Clin 
Trivest 29:4 15-482, 1950. 

. 16. Vertes V, Cangiano JL, Berman LB, et al: 
Hypertension in end-stage renal disease. N Engl 
J Med 280:918-084, 1969. 


Hypertension—Elberg et al 989 


Recurrent Acute Suppurative Thyroiditis 


Kazuo Abe, MD, PhD; Tto Taguchi, MD; ima 'Okuno, Mb; "og E | A à 


'" Nobuo Matsuvra, MD; Kyoko Tpkebaysahi, MB; Hideki E MD 


| e Two patients had two recurrent epl- 
'. sodes each o? acute suppurative. thyroldl- . 
tis. Circulating concentrations of plasma ^ 
. thyrotrophin, thyroxine; and trilodothyro- - 
.-- nine were within the range of normal. 


Antibodies to thyroid microsome or thyro- 
globulin were not found. Anaerobic bacte- 
. tla such as Bacteroides, Peptostreptococ- 


cus, and Pep-ococcus were Identified as 


causative agents, indicating that anaero- 
bic organisms may play an important role 
in the pathologic process. The present 
cases are the third and fourth reported 


. cases of recurrent : acute : suppurative 


‘thyroiditis in the literature. ^: - , 
(Am J-Dis Child 132:990-991, 1978) 


l A. suppurative thyroiditis, is | 


very rare, particularly. in chil- 
dren. Only two cases of recurrent 
. acute suppurative thyroiditis, to our 
knowledge, have been docümented i in 
.the literature.’ Thus, we wish to 
‘describe in detail two patients with 
two recurrent episodes of acute suppu- 
. rative thyro:ditis; of special interest 
‘has been: ‘the infecting. organism: 


REPORT OF CASES 


CASE 1L—An 8-year-old boy was aduitha 


to hospital because of a painful swelling in 
the anterior part of the neck. One week 


. prior to admission, fever, cough, and sore . 


throat were noted. In a few days, swelling 


in the anterior part of the neck developed. 
.. with acéentuation of the neck pain. Results 
_ of the examiration showed a swelling in ` 
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‘the ‘area of ‘the left lobe. of tlie thyroid 
‘gland. The mass was 5 X 5 cm, firm, and. 
tender. The overlying skin was érythema- 
tous. The remaining results.of the.physical - 
.- examination were unremarkable: 
-. The hemoglobin level was 13.5, g/dl. The 


WBC ‘count: was 6,800/cu mm; with 44% 


_neutrophils. The ESR was 60 mm in. the 
' first hour. The serum cholesterol level was : 
210 mg/dl. Plasma thyrotrophin (TSH), 
triiodothyronine (13), and protein-bound i 
7 iodine (PBI) values were 3.1 pU/ml; 108: 
~ ng/dl and 8.1 ug/dl, respectively. The resin, 
T üptake (RT, U) was 29.395. The thyroid: 
uptake-with iodine 131 (jT) was 8. 5% after. 
` 24 hours. The thyroid sean showed no'activ- 
ity over the left upper lobe of the thyroid : 
-gland. The tender, swollen.area was aspi- 
rated with.a needle, and Bacteroides" and - 


Peptostreptococcus. grew from culture of 


' the purulent material. : 


The patient received 500 mg of oral, 


, cephalexin-and 500 mg of oxacillin sodium 
daily. The mass decreased in size. and the 

‘signs of inflammation subsided. He- be- 
"came well and was discharged. 


At the secónd' admission, four -years 


after discharge, he was readmitted with a‘ 
four-day history of fever, sore. throat, and 
‘neck. pain. On, physical examination, a’ 
_, tender, firm mass. was palpable in the area 
‘of the left lobe-of'the thyroid gland. The 
overlying skin was: erythematous. . The . 


remaining results of the pe examina- 
tion were normal... . 


The hemoglobin level was 12.1 g/dl. The 


WBC count was 10,300 per cu mm, with 66% 
neutrophils. The ESR was 64: mm ‘in the 


first^hour: The serum cholesterol level was 
145 mg/dl. Plasma TSH, thyroxine.(T,), T,, 
and PBI values were 1.2 „U/ml, 11.4'ug/dl,. 


170 ng/dl, and 6.6- ug/dl, respectively. The 


RT,U value ` was 28.7%: ‘Antibodies, never 
developed against thyroid microsome ‘or | 
thyroglobulin. The thyroid scan showed no. 
‘activity over me left lobe of the thyroid 


gland (Fig 1). - , 
p Treatment was pegun with 350 mg of 


te, 


otal ‘cephalexin every six hoars Since the 


patient remained: febrile for the next three 
days, the cephalexin was replaced by intra- | 
venous oxacillin sodium at the same dose. ' 
Despite -the chemotherapy, | the ‘mass 
becamie ‘enlarged. and, fluctuant:. It -was 
incised and a large, amount of the foul, 
purulent material'was drained. Peptostrep- 
tococcus ‘grew from culture of the pus. 
Within - 24 hours: after surgery, : the 
patient’s temperature returned to anormal 
level. The hospital course.was uneventful; 


l he beeame well and was discharged. 


CAsE 2.—An & year-old boy was admitted 
“for evaluation of induration in the anterior - 
part of the neck. About one month before 
admission, he had fever, eough, and sore 
throat. A week later, he noticed a, painful, 
tender swelling i in the anterior part of the 
neck. The mass became enlàrged and more 
' painful, and he was admitted to another 
local hospital, where he received antibiot-- 
ies. Subsequently, the size of the’ mass 
decreased and- the-fever subsided. On i 
admission, results of a physical” examina- . 
tion a Showed, a firm, nonfluctuant, Ax 4-cm. 


> 4 
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Fig 1.—Scintigram of thyroid using sodium ~ 
pertechnetate Tc 99m at second episode 
. in case 1. 
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, Fig 2.—Scintigram of thyroid using sodium - 


pertechnetate Tc 99m at second episode 
In case 2. 


mass in the area of the left lobe of the 
thyroid gland. The overlying skin was 
slightly erythematous. The remaining re- 
sults of the physieal examination were 
unremarkable except for noticeable dental 
carles. .' 


The hemoglobin lods was 12.7 g/dl. The | 


WBC count was 6,300/eu mm, with 26% 
neutrophils. The ESR was 22 mm in the 
first hour. The serum cholesterol level was 
225 mg/dl. The plásma TSH and T, levels 
were 5.7 uU/ml.and 7.4 ug/dl, respectively. 
The RT,U value was 37.775. The thyroid 
uptake value with I was 87% for 24 hours. 
The thyroid sean showed decreased activity 
over the left lobe of the thyroid gland. The 
mass was aspirated with a needle and 
bacteria failed to grow from a culture of 
the material  . 
The patient received 100 mg of: ond 
‘minocycline hydrochloride. daily for ten 
days and he responded well He was 
discharged on the 15th hospital day in good 
condition. | 
At the second admission, three months 
after discharge, he was readmitted to the 
. hospital because of a painful swelling in 
the anterior part of the neck and pain on 
swallowing or extending the néck. Three 
days before readmission, fever and sore 
throat were noted. The results of a physical 
examination showed that à firm, 5 x 3-em, 
tender mass was palpable in-the area of the 
left lobe of the thyroid gland. The remain- 
ing results of the physical examination 
„were unremarkable except for noticeable 
dental caries. 


The hemoglobin level was 12.8 ordi The 


WBC count was 11,500/cu mm, with 61% 
neutrophils. The ESR was 78.mm in the 
first hour. The serum cholesterol level was 
117 mg/dl. The plasma levels of TSH, T, 
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and T, were 7.2 „U/ml, 7.8 ug/ml, and 108 < 
ng/dl, respectively. The RT,U was 38.8%. . 


Antibodies to thyroid microsome or thyro- 
globulin were not found. The thyroid scan 
showed sharply diminished activity,in the 


. left lobe of the thyroid gland (Fig 2). 


Treatment was begun with 900 mg of 
oral erythromycin daily. Despite the chem- 
otherapy, the mass became gradually 
erythematous and fluctuant. Incision and 
drainage were performed on the sixth 
hospital day. Peptococcus that was sensi- 
tive to erythromycin grew from culture of 
the purulent material. Postoperatively, the 
patient again received 900 mg of oral 
erythromycin daily and his condition 
unpre rapidly. 


COMMENT 


Acute suppurative thyroiditis i is | far 
less common than other clinical types 
of thyroiditis such as subacute thy- 
roiditis and Hashimoto’s thyroiditis. 
Kirkland et al* reported in 1978 that 
only five cases of this disease.in chil- 


‘dren have been documented in the 


literature in the English language 
since 1950. 

The present. cases show two inter- 
esting clinical features of this disease: 


recurrent episodes and infecting or- 


ganisms. Only two cases of recurrent 
acute suppurative thyroiditis were 
available in the literature.-? Thus, the 
present cases add further examples of 
recurrent aeute suppurative thyroidi- 
tis. The rarity of acute suppurative 
thyroiditis may be due to the remark- 
able degree of ‘local resistance of the 


thyroid gland: to bacterial infection. 


Live streptococci and staphylococci 
injected directly into the thyroid 
gland of dogs are reported to result 
rarely in suppuration.’ The relatively 
high concentration of the iodine with- 
in the thyroid gland may provide an 
unfavorable environment for bacteri- 
al growth. One can only speculate as to 
why our patients had two attacks of 
this rare disease. The recurrent epi- 
sode in the same area of the thyroid 
gland may imply the underlying 


: abnormality in thyroid structure or 


the presence of a thyroglossal duct. It, 
however, remains obscure in our 


f cases. 


The most AP T aspect of the 
present cases is the infecting organ- 
ism. Anaerobic bacteria such as Baete- 
rodes, Peptostreptococcus, and Pepto- 


. coccus were identified as causative 


agents of acute suppurative thyroidi- 
tis. Bacteroides and Peptostrep- 
tococcus have been rarely reported.*9* 
However, Peptococcus has not been 
previously described as a possible 
pathogen. These findings suggest 
that.anaerobie bacteria may play an 
important role in the pathogenesis of 
acute suppurative thyroiditis and they 
indicate the need for clinieal aware- 
ness of these anaerobic bacteria as 
potential causes of this disease. In 


.eontrast to the present findings, 


however, it has been generally ac- 
cepted that the most common bacteria 
involved in acute suppurative thyroid- 
itis are Streptococcus hemolyticus, 
Staphylococcus aureus, and Pnewmo- 
coccus.* Szego and Levy” and Olambi- 
wonnu et al reported Streptococcus 
viridans as a pathogen. The frequent 
use of antibioties may modify the 
infecting organism involved in this 
disease. 

Our,eases provide some information 
regarding thyroid functions in this 
disease. Only a few reports are avail- 
able using modern techniques in the 
assessment of circulating thyroid hor- 
mone levels? In accord with other 
findings,'? circulating levels of plas- 
ma TSH, T,, and T, were within the 
range of normal, and antibodies 
against thyroid microsome or thyro- 


. globulin were not detected. These 


results are in keeping with the 
absence of clinical signs of hypothy- 


roidism or hyperthyroidism in our 


patients. 
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lreatment of Acute Otitis Media 
of Infancy With Cefaclor 


John D. Nelson, MD; Charles M. Ginsburg, MD; Joan C. Clahsen, RN; Lula Hinton Jackson 


e The emergence of ampicillin-resis- 
tant Haemophilus as a clinical problem in 
otitis media necessitates a search for 
alternative, effective therapy. An orally 
absorbable cephalosporin derivative, ce- 
facior, is equally effective in vitro against 


ampicillin-susceptible and -resistant Hae- - 


mophilus and against other bacteria that 
cause acute otitis media. Two dosage 
schedules of cefaclor (40 and 60 mg/ 
kg/day) were evaluated ín 95 infants with 
acute otitis media. Bacterial origin was 
determined by a culture of tympanocente- 
sis fluid. Success rates using the smaller 
dosage were inferior to those using the 
larger dosage. Results of therapy for 
pneumococcal and Haemophilus infec- 
tion with 60 mg/kg/day were comparable 
to those previously found with amoxicillin 
trihydrate or with combinations of trisulfa- 
pyrimadines with erythromycin or penicil- 
lin V. One patient with an ampicillin- 
resistant Haemophilus infection respond- 
ed well to cefaclor and did not have a 
relapse. Cefaclor was well tolerated and 
caused an acceptably low incidence of 
minor, adverse effects. Cefaclor deserves 
further testing as a candidate for preferred 
status as a single-drug treatment of acute 
otitis media. 
(Am J Dis Child 132:992-996, 1978) 


From the Department of Pediatrics, The 
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Read in part before the Terth International 
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considered 
therapy. However, in recent years, 
. B-lactamase-producing Haemophilus 


coliform organisms isolated from mid- 
dle ear aspirate in 15% to 20% of the 
cases.’ These coliform bacilli are often 
resistant to the previously mentioned 
drugs. , 

Cephalexin monohydrate and ceph- 
radine, the currently available, orally 
administered cephalosporin deriva- 
tives, have poor activity against most 
strains of Haemophilus*5 and, in one 
study, cephalexin was inferior to 
ampicillin for otitis media due to 
Haemophilus,” Cefaclor, a new cepha- 
losporin derivative, was reputed to 
have much greater activity against 
H influenzae and an expanded spec- 
trum against Klebsiella and Entero- 


A. otitis media of infancy pre- 
sents continuing problems to the 
physician. For several years, ampicil- 
lin, amoxicillin trihydrate, or combi- 
nations of sulfonamide drugs with 
penicillin or erythromycin have been 
standard antimicrobial 


organisms have showed up in the 
nontypable strains from patients with 
otitis, as well as in the type b strains 
causing systemic infections.'? Thus, a 
drug with activity against f-lacta- 
mase-produeing Haemophilus would 
be desirable. In addition, ‘infants 
younger than 8 weeks of age may have 


Table 1.—In Vitro Susceptibility of Bacteria to Cefaclor 


Cumulative % of Strains Susceptible to 
Indicated Concentrations of Cefaclor, pg/ml 












Organisms No. 
Tested Tested 


Reference strains 





Activity? — -: 0.16 0.31 0.63 10 20 





1.25 2.5 5 

















Haemophilus 16 MIC NT? 56 > 88 100 ... ... 
influenzae b, MBC NT 38 44 . B1 94 100 
p-lactamase 
positive 

- H influenzae b, 34 MIC NT 74 94 . 100 






f-lactamase MBC NT 24 65 97 100 
negative 










Tympanocentesis strains 
Haemophilus sp 22 MIC 5 23 50 73 95 100 i. vi 
: MBC 5 9 27 ' 55 82 31 95 100 
Pneumococcus 23 MIC 30 61 100 
MBG > 13 57 100 "x 
Staphylococcus 8 MIC 0 0 38 -75 88 100 ... ... 
aureus MBC Q 0 25 38 63 75 88 100 






*MIC indicates minimal inhibkory concentration; MBC, minimal bactericidal concentration. 
TNT indicates not tested. ; 
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bacter strains.» 
After confirming the in vitro activi- 
ty of cefaclor against H influenzae, 


we undertook an evaluation of the 


drug's clinical efficacy i in infants with 
acute otitis media. í 


METHODS AND MATERIALS 


The study was carried out in the Out- 
Patient Clinic of Children’s Medical Cen- 
ter, Dallas, between November 1976 and 
January 1978. Infants younger than 18 
months of age whose conditions were diag- 


' nosed as acute otitis media were enrolled in 


the study if they had no associated disease 
and no history of adverse reactions to 
penicillins or cephalosporins. Signed, in- 
formed consent was obtained: from a 
parent for tympanocentesis and cefaclor 
therapy. The patients had not received 
antibiotics during the preceding week.. 


- . Examination and tympanocentesis were 


performed under visualization of the tym- 
panic membranes through a Ziess binocu- 
lar operating microscope. The canal was 
irrigated with a 1:1,000 benzalkonium chlo- 
ride solution. Aspiration of middle ear fluid 
was performed by puncturing the infero- 
posterior quadrant of the tympanum with 


‘a 2l-gauge needle connected to a trap and 


suction. The fluid was inoculated onto 5% 
Sheep's blood agar and chocolate agar 
media, and into Levinthal broth. After 24 
and 48 hours" incubation at 36 °C, subcül- 
tures weré made from Levinthal broth orito 
sheép’s blood agar and chocolate agar. If 
there was insufficient fluid for direct plat- 
ing, the aspirating needlé was flushed with 
Levinthal broth for culture. Identification 
of bacteria was by standard methods. 

Disk susceptibility testing. was done by 
the Kirby-Bauer method using chocolate 
agar for Haemophilus species and blood 
agar fór other bacteria. Zones of inhibition 
around a 30-ug cefaclor disk. were mea- 
sured aftér 18 hours' incubation. Broth 


dilution testing was done in Mueller- 
Hinton broth with 1% Supplement C added : 
`- for testing Haemophilus sp. Twofold dilu- ` 
tions 'of cefaclor from 20 to 0.16 ug/ml were - 


made and the antibiotic broth inoculated 


with an estimated 105 colony-forming units _ ` 


of baċteria. The minimal inhibitory concen- 
tration (MIC) was read visually after 18 
hours’ incubation at 86 °C, and-subcultures 
of clear tubes.weré made onto blood agar or 
chocolate agar for an additional 24 hours’ 
incubation to determine the minimal 
bactericidal concentration (MBC). 
Cefaclor was given to 50 infants in a dose 


"of 40 mg/kg/day and to 50 additional 
infants in a dose of 60 mg/kg/day i in four 
equally divided dosages by mouth. Treat- 


ment’ was continued for ten days.. Five 
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children did not return. The 48 children 


receiving the smaller dose and the 47 chil- 
dren receiving the larger dose ‘who« were 
seen one or more timés at follow-up consti- 
tute the study. groups. One hour after the 


first dosage of medication, a finger-prick. 


sample of heparinized blood was taken for 
assay of cefaclor content by the method 
previously described.* ' 

Patients were requested to retürn for 
examination after three and ten days of 
treatment and again one month later. The 
appezrance of the tympanic membranes 


under pneumatie otoscopy, symptoms, and 
possible. adverse effects of the therapy 
were recorded. Laboratory tests before and 
after treatment included complete blood 
cell count with platelet estimation, routine 


f urinalysis, BUN, and SGOT determina- 
. tions. 


RESULTS 
' Before the treatment study was 
initiated, : 50 stock strains of 
H influenzae b, originally isolated 


from .patients with meningitis or 


Table 2.—Comparative Clinical Features of Study Groups 


Characteristic . 


Race 
-Black 
White 
.Latin American 
Chinese 


Bilateral otitis 


Tympanocentesis. culture 
Haemophilus sp* 
Pneumococcus 
Haemophilus, * eee 
Staphylococcus mae 
Saureus — i 
Otherst 
Sterile 


» .. , Cefaclor: 
. 40 ing; Dy (N = 40) 


Cefaclor 
60 mg/kg/Day (N = 47). 





: *Indicates 12 nontypable, three type: b, four H paralniluenzae, 


unome three Wiptitnrerotem. one Candida Sp. 


5.0 i wi 8 
2.5b 
1.25 


625 


M.LC. IN pg/ml. 


le 


£456 


0 10 «15: 20 
| ZONE. DIAMETER OF. INHIBITION IN MM. 


Relation between disk (abscissa) and broth dilution (ordinate) susceptibility testing of 
bacteria from middle ear fluid: MIC dca minimal inhibitory GODCont aum . 





-= € Haemophilus 
o Pneumococcus 
4 Staph. aureus 


eo 30 SB 40 45 
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. other systemic infections, were tested 


for in vitro susceptibility to cefaclor 


.' (Table 1). All were inhibited by 1.25. 


pg/ml or less and the 16 B- -lactamase- 
positive strains were as susceptible’ as 


`> . the 34 f-lactamase-negative strains. 


Thetreatment groups were compar- 
able régarding age, race, and sex 
(Table 2). Most patients (66%). had 
bilateral otitis media. Bilateral. otitis 


was as common in pneumococcal ' 


infectiòn (13 of 21 patients or 62%) as 


. in Haemophilus infection (13 of '19' 
, patients or 68%). These bacteria, alone | 
-or in combination, were isolated from 


the middle ezr fluid of 42 patients 
(44%). Of these 42 patients, orily 14 


(1595) had sterile middle. ear fluid; 
eight (8%) had Staphylococcus aureus, | 
and 27° (28%) had S epidermidis - 


(Table B). 

The pathogens isolated bon middle 
ear fluid were susceptible in vitro to 
achievable concentrations of 'cefaclor 
(Table 1): Staphylococcus epidermidis 
strains were tested only by disk diffu- 


" Sion. Of 32 strains tested, 28 had zones 


of inhibition of 20 mm or’ greater 
(mean, 26.7 mm) and five "were not 
inhibited. The correlation. between 
‘disk and broth dilution testing résults 
against Haemophilus, pneumococci, 
‘and S aureus is shown in thé Figure. 
"Three Haemophilus strains with no 


zone of inhibition around the cefaclor 
‘disks were susceptible by broth dilu- 
‘tion testing. The mean zone diameter 
with Haemophilus was 13.0 mm, with: 
S aureus 21.7 mm, and with d ) 


cocci 38. 8 mm. 


‘Table 3. —Results of Tredtment With V EIBEIOT 


Only one patient had an infection, 
due to a - B-lactamase-producing 


, H influenzae that had a MIC and a 


MBC. of 0.63 ug/ml cefaclor. Plasma 


concentrations of eéfaclor one hour 


after an oral dosage of 10 mg/kg 
ranged from 1.8 to 14.4 pg/ml‘ (7:0 
[mean] + 0.6 [SEM]) and with the 15 


- mg/kg dosage they ranged from 1.2 to 


23.4 pg/ml (9.0 [mean] + 0.8 [SEM]). 
.; The clinical results of treatment are 
summarized i in Table 3. Six patients 
returned for evaluation -only. on the 
third day of treatment; tlieir condi- 
tions had improved and the otitis Was 
considered to be responding satisfac- 
torily. Cefaclor therapy was discontin- 
ued before ten days in eight patients. 
Three infants had diarrhea and two 


had a. generalized exanthem possibly 


Evaluation After 10 Days’ Therapy 


"Drug Therapy _ No. of ^ » 





Returned ' 3 Serous 
: ` à Only for 3-Day, Discontinued © Patients . Otitls l 
Pretreatment Culture Evaluation: Before 10 Days Evaluated Well Media Drainage Otitls Media 
Haemophilus sp 7 E Bee ^t e E imos . 18... 14 ^ 1^ 4 (Sterile) ` 2 (1 Haemo- 
p TS " TEM l EE NS philus; 1. 
aan E unknown) 
Pneumococcus 3 (1 rash; 1 diarrhea; _1 (S aureus) . 1 (unknown) 
; -1 not improved; : ME A og 
Pneumococcus and 0 SS ge 3 2 vn 2 0. 0 MES . 0 
Haemophilus j T ES : T— 
Staphylococcus oe ~ 2 . 1 (rash) = . 24 21 2 1 (not cultured) i "0 
. Saureus ^ " 0. >: 2(diarrhea) / 6 l 6 . 0 ' Paus 0 
1 (pheumococ- 


' Other bacteria . Hia se 1 E tes 2 3 Gace Fe TOR 0 
À cor | | | Gus) 
2(tlroseola; 1 . . 11 9 d ae 0 - 1 (S epidermidis) 


Sterile - t ue aS 
i gastroenteritis) 


Recurrence of Otitis Media 


' . Days After End 
of Therapy 


Cefaclor Patient d u l , 
Dosage - No. Culture of Middle Ear Fluid . 
i Pneumococcus 
Pneumococcus | Pneumococcus and H influenzae 
Pneumococcus ^ -> : . Pneumococcus 
Pneumococcus i ; . NC* A 
Pneumococcus f i l S epidermidis, iphtfisrolds S viridans 
: Haemophilus influenzae b ; H influenzae b and S SPITSDTIGIS: 
Staphylococcus aureus. - «. ~ 9 : NC l 
S epidermidis ' = ` ha x l . NC. 
S epidermidis  . E M '" NC 
' S epidermidis . 7 5 NC 


Pneumococcus and H influenza» -> peo em Do» NC 

H influenzae b ` ay yer 2 7 ' " Pneumococcus 
'" . H influenzae ` "LAS. i NC 

H influenzae | ; l NC. 

H parainfluenzae E D '3 NC 

S aureus j Pseudomonas sp 

S aureus ` hois , .  Hinfluenzae 
Sterile " Sages ELA 12 NC. 


Pretreatment cuiu 
Pneumococcus 


40 mg/kg/day 


-— 
C5 OO O0 - OB C5 T9 — 


60 mg/kg/day 





*NC indicates not cultured. -- — í l E "T x 
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Study and Treatment 


Amoxicillin trihydrate 

Penicillin V 

Erythromycin 
" Erytromyein and trisulfapyrimadines 
2 

Penicillin v 

Penicillin V arid eieuiiecyamadines 
3 i : 

Cefaclor, 40 n mg /kg/day 

Cefaclor, 60 mg/kg/day 


— related to the drug. In one infant 


whose tympanocentesis culture, was 
sterile, a rash consistent with roseola 


` developed, and one child was hospital- 
ized after one day for severe gastroen- . 
teritis thought to be unrelated to cefa- . 


clor therapy. (Vomiting attributable 
to cefaclor was not observed.) The 
condition of a patient with pneumo- 
coccal otitis. was thought to be 
unimproved on the third day so cefa- 
'clor therapy was discontinued; howev- 


: er, repeated tympanocentesis showed 
that the pneumococcus was no longer 


present. - 


. Children were considered cured: at ; 


the completion of ten days' therapy if 
the tympanie membrane was translu- 
cent, lustrous, and moved well in 
response to pneumatic otoscopy. If 
there was persistent fluid in . the 
middle ear without inflammation, 


they were classified as serous otitis 


media and, if there was continuing 
opacity and bulging of the tympanum 
and redness, they were labeled otitis 
media and received further antibiotic 
treatment (usually -amoxicillin or 
erythromycin. and trisulfapyrima- 
dines). Five of the 82 patients (6%) 


‘evaluated at the tenth day had otitis . 


media and three patients had drain- 
age through a persisting perforation. 


-Of the patients with Haemophilus or 


pneumococeal infection, persisting 
otitis media or drainage occurred only 
in those treated with the smaller dose 
of cefaclor, although one patient 
treated with 60 mg/kg/day was 
considered to have serous otitis media. 
The patient with £-lactamase-positive 
Haemophilus was well at the tenth 


"~ 
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Table 5.—Comparison of Treatment Regimens 


Pneumococcal Infection, 96 
Cured : 
- After 
. 10 Days' 
Therapy 


Follow-up 
Serous 
Otitis: ' 


10- 42. Days 
Otitis Media - 


day and anake -well during one 


month of follow-up. | 
‘Recurrence: of otitis media during 
the month after completion of treat- 


ment was common (Table 4). Eleven of: 


the 18 relapses occurred in children 
who had initially had pneumococeal or 
Haemophilus infection. Documented 
recurrence with the same. organism 
involved in the initial episode was 
found only in those treated with the 40 
mg/kg/day regimen. -Recurrences 
were not treated with cefaclor. 

One child whose pretreatment BUN 
level was 22 mg/dl had a slight 
increase to 25 mg/dl on the tenth day 
but this subsequently decreased to 11 
mg/dl. Increased: leukocyte counts 
appeared in the urinary sediments of 
three patients without other evidence 


`of toxic effect on the urinary tract. 


Eosinophilia of greater than 500/cu 
inm was found in three patients (942, 
980, and 1,023/cu mm) ` i 

Mean SGOT values Ernte 
were 31.7 IU (+1.7 SEM) and 38.5 IU 
(+2.7 SEM) posttreatment in children 
given 40 mg/kg/day of cefaclor. The 
mean pretreatment and posttreat- 
ment SGOT values in infants treated 
with 60 mg/kg/day were 24.0 IU 
(+1.0 SEM) and. 27.4 IU. (x14), 
respectively..Overall, the SGOT value 
was greater than 40 IU in ten infants 
before treatment and in 14 infants 


after treatment. The ica SGOT- 
_ value was 108 IU. 


COMMENT . 


In general the immediate re- 
sponses to cefaclor of infants with 
acute otitis media were satisfaetory 


Haemophilus Infectlon, % 


Cured After | 
10 Days’ 


2 Follow-up 


10-42 Days ] 
Serous Otitis 


Therapy Otitis Media 





and the drug was well tolerated with 
an acceptably low incidence of minor, 
adverse effects. In Table 5, the results 
in children with pneumococcal and 
Haemophilus infections are compared 
with responses in two previous studies 


performed in our clinic. Although 


these were carried out at different 
time periods, the protocols and the 
patient populations were similar so 
the comparisons should be valid. An 
exception is that, in the second and 
third studies, responses were evalu- 
ated by one of us (C.M.G.) so there is 
probably more consistency in the 
observations than in the first study in 
which several physicians participated. 
The first study has been reported? but 
the second study has not. It involved 


` 265 infants and children, including 73 


with pneumococcal and 53 with Hae- 
mophilus infection. 
. Responses to the 40 mg/kg/day 
regimen were inferior to those seen in 
patients who received 60 mg/kg/day 
of eefaclor In Haemophilus infec- 
tions, the results with the larger 
dosage of cefaclor were comparable to 
those previously found with amoxicil- 
lin or with trisulfapyrimadines com- 
bined with erythromycin or penicillin 
V and they were superior to those 
with the latter two drugs alone or the 
lower dosage of cefaclor. The lower 
incidence of recurrent otitis during 
follow-up in those initially treated 
with 40 mg/kg/day cefaclor is proba- 
bly due to the fact that several of 
those children received amoxicillin at 
the tenth day of cefaclor ra 
because of persisting otitis. 

McLinn® compared cefaclor with 
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amoxicillin and found. an: ‘83% success 
rate . with. amoxicillin. and a 91% : 


suecess rate with cefaclor. He also 
assayed the antibiotic content. of 
middle ear fluid aspirated during 


. ' therapy and reported mean éoncentra- 
tions of 0.5 ug/ml.cefaclor in 25 


patients, 0.3.ug/ml amoxieillin in 47 


patients, and 0.4 pg/ml ampicillin in. | 


54 patients, The dosages used are not 
stated. 


Although immediate responses’ to - 
. the course of therapy were good, - 


recurrences within a month of comple- 


tion of therapy were. very, common | 
with any‘ regimen. No infant had . 
„infection due to coliform bacilli thus, ` 
the. effect of cefaclor on coliform 
infection in early infancy could not be, 


evaluated. Only one child had-an infec- 


L Shurin PA, Pelton SI, Scheifele D, et. al: 


. Otitis media caused by nontypable, ampicillin- 
. resistant strains .of Haemophilus “influenzae. 
' J Pediatr.88:¢46-649, 1976. . ) 


2. Syriopoulcu V, Scheifele D,. Howie V, et. al: 


Incidence of ampicillin resistant Hemophilus 7 
influenzae in otitis media.. J Pediatr 89:839-841, .. 


1976. z 

8, Schwartz R, joisdan W, Khan W, et al: 
The increasing incidence of ampicillin-resistant 
Haemophilus influenzae. 
1978. 


- 4, Tetzlaff TR, Ashworth C, Nelson JD: Otitis” 


media in children less than 12 weeks of age. 


JAMA  239:320-823, ° 


- 


a 


tion due to an ampicillin-resistant, 


, B-lactamase-produeing strain of Hae- 
uh mophilus. The patient responded well 


to cefaclor and did not have recur- 


‘rence during the follow-up period. 
' Because cefaclor is equally effective 
in vitro: against f-lactamase-positive 
. and -negative strains, it has an advan- 


tage over. amoxicillin or: ampicillin, 
Some ampicillin-resistant, Haemophi- 


lus would respond to combinations of 


sulfa drugs with penicillin or erythro- 


` mycin but this is not uniformly so 


according to Shurin et al... 

‘If the favorable experience - with 
cefaclor inthis study and in the report 
of McLinn'* is confirmed by further 


" Studies, cefaclor should be a valuable 
antibiotic for otitis media of infancy 


with distinct advantages over other 


References 


Pediatrics 59: 07-899, 977. |. ' 
' 5. Bill NJ, Washington JA I: Comparison ofi in 


vitro activity of cephalexin, cephradine, and cefa- 
clor. Antimicrob Agents Chemother 11: 410-44, 


1977. 


6. Sanders CC: In vitro studies with cefaclor, a 
new oral cephalosporin. Antimicrob | Agents 
Chemother 12:49C-497, 1977. 

7. Stechenberg BW, Anderson D, Chang MJ, et 


. al: Cephalexin compared to ampicillin treatment 
| of otitis. media. Pediatrics 58:532-536, 1976. 


8. McCracken GH Jr, Ginsburg CM, .Clahsen 


JC, et al: Pharmacokinetics of cefaclor in infants . 
` and children.. J Antimicrob Chemother, to be 


CORRECTION 





md 


 ayailable drugs. Because the 40 mg/ 


kg/day regimen had fewer successes 
and because al! documented relapses 
due to the same bacterial species pres- 


‘ent before therapy. occurred with that 
. dosage, it is recommended that fur- 


ther studies be done with no o less than 


60 mg/kg/day. à 
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Vanthaya Namasonthi, MD assisted with evalua- 


tion of patients. 
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“ No. of ‘Patients Mistakenly Treated as Heferanees m the article titled "Delayed 
Development of Pneumocystis Pneumonia Following Administration of Short-Term 
High-Dose Trimethoprim-Sulfamethoxazole, " published in the May. JOURNAL (182:525- 
526, 1978), in column two, two lines. from the. bottom and in column three, the first six 


lines (p 525), the number of patients being treated was mistakenly referred to as 
reference numbers. The two sentences involved should read as indicated below: ` 


Infectious complications.i in patients noz receiving TMP-SMZ were non-PCP. pneumonitis 
iri two: and meningitis and/or sepsis in three. Infectious complications seen in patients 
who received TMP-SMZ were non-PCP pneumonitis im three, oral moniliasis in two, 


otitis media i in two, ‘and Dees but not pe provee sepsis in one. 
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FELLOWSHIPS IN 

DEVELOPMENTAL 
PEDIATRICS 

AT BALTIMORE 


Fellowships in Develop- 
mental Pediatrics of two and 
three years’ duration are 
available in January and July, 
1979 at The John F. Kennedy 
Institute, Baltimore, Maryland. 
The Institute is closely affil- 
iated with the Department of 
Pediatrics at The Johns Hop- 
kins Hospital. Candidates must 
have two years previous train- 
ing in pediatrics. Further 
details from Arnold J. Capute, 
M.D., M.P.H., Deputy Director, 
The John F. Kennedy Institute, 
707 North Broadway, Balti- 
more, Maryland 21205 
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PHOSPHORATED CARBOHYDRATE SOLUTION 


quick, safe, gentle, are 


a 
William H. Rorer, Inc., Fort Washington, Pa. 19034 





How a sneeze on the 
other side of the world can 





Flu is serious bien It 
spreads like wildfire. And has been 
known to cripple a nation's 
work force. 

The UN's World Health 
Organization keeps track of flu and 
identifies viruses so that people 
can be inoculated in time. 

The UN also has just about 


winad ant emallnay all aver the 


affect your work force. 





world. It keeps check on cholera, 
yellow fever, polio, and malaria. 

By helping people everywhere, 
the UN is helping people right here. 
And that’s nothing to sneeze at. 

The UN means business. 
American business should know. 
Get the whole story. Send for a free 
booklet,““T he You inthe U ah $ rite to 
UN ASSOC., 345 E. 46th St., . 10017 [X 
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Must the MBD child takea - 
controlled drug in school? 
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Not if hes taking 
Cylert (pemoline) (v 





Children can be cruel. Their teasing about taking noontime 
medication can cause serious problems for the child with MBD. 


Here's how Cylert eliminates this problem: 


e Once a day dosage at home 
e Eliminates mid-day school dose 


In addition, Cylert offers these benefits: 


e Avoids ups and downs of drug action brought about by 
multiple daily dosage 

e Control of medication by the parent 

e A chewable dosage form 

e Less physician paper work (Cylert is in schedule IV) 

e Safety and efficacy proven in extensive clinical studies* 


*Copy of the Cylert Monograph available to Physicians on written request. 


When not to use medication 


Cylert should not be used for (and will not ^ disorders, including psychosis. 
be effective in) simple cases of overactivity 


h chockade childferi The physician should rely on a complete 


history of the child and a thorough descrip- 


Neither should it be used in the child who tion of symptoms from both parents and 
exhibits symptoms secondary to environ- teacher before postulating a diagnosis 
mental factors and/or primary psychiatric of MBD. 8083261 


ABBOTT ` oc. . 
c) Please see next page for Prescribing Information. 
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Cylert and Cylert Chewable Tablet 
(pemoline) 
Prescribing Information © 


Indications: MINIMAL BRAIN DYSFUNCTION IN CHILDREN —as 
ode ae therapy to other remedial measures (psychological, educational, 
social). 

Special Diagnostic Considerations: The cause of minimal brain dysfunction 
(MBD) is unknown. Diagnosis of MBD involves the use of medical, 
psychological, educational, and social tools, since no single diagnostic test is 
adequate. 

MBD is characterized by chronic moderate to severe hyperactivity, short 
attention span, distractibility, emotional lability, and impulsivity. 
Nonlocalizing (soft) neurological signs, learning disability, and abnormal 

G may or may not be present. The diagnosis of MBD must be based upon 
a complete history and evaluation of the child and not solely on the presence 
of one or more of these characteristics. 

Drug treatment is not indicated for all children with MBD. In the primary 
therapy of MBD, appropriate educational placement is essential and 
psychosocial intervention is generally necessary. When these measures alone 
are insufficient, the decision to prescribe stimulant medication will depend 
upon the physician's assessment of the chronicity and severity of the child's 
symptoms. Stimulants are not intended for use in the child who exhibits 
symptoms secondary to environmental factors and/or primary psychiatric 
disorders, including psychosis. 


Contraindications: Cylert (pemoline) is contraindicated in patients with 
known hypersensitivity or idiosyncrasy to the drug. (See ADVERSE 
REACTIONS.) 


Warnings: Cylert is not recommended for children less than 6 years of age 
since its safety and efficacy in this age group have not been established. 

Sufficient data on the safety and the efficacy of the long-term use of Cylert 
in children with minimal brain dysfunction are not yet available. 

A temporary suppression of the predicted growth rate (weight and/or 
height gain) has been reported for children receiving long-term stimulant 
therapy. A definite causal relationship between stimulant drugs and this 
finding has not been established. 


Precautions: Liver function tests should be performed periodically during 
therapy with Cylert. The drug should be discontinued if abnormalities are 
revealed and confirmed by follow-up tests. (See ADVERSE REACTIONS 
regarding reports of abnormal liver function tests and jaundice.) 

Cylert should be administered with caution to patients with significantly 
impaired hepatic or renal function. 

The interaction of Cylert with other drugs has not been studied in humans. 
Patients who are receiving Cylert concurrently with other drugs, especially 
drugs with CNS activity, should be monitored carefully. 

Cylert failed to demonstrate a potential for self-administration in primates. 
However, the pharmacologic similarity of pemoline to other 
psychostimulants with known dependence liability suggests that 
psychological and/or physical dependence might also occur with Cylert. 
There have been isolated reports of transient psychotic symptoms occurring 
in adults following the long-term misuse of excessive oral doses of pemoline. 
Cylert should be given with caution to emotionally unstable patients who 
may increase the dosage on their own initiative. 

Usage during Pregnancy and Lactation: The safety of Cylert (pemoline) for 
use during pregnancy and lactation has not been established. 

Fertility, reproduction, and teratology studies were conducted in laboratory 
animals. Pemoline, in doses of 18.75 or 37.5 mg./kg./day, had no effect on the 
fertility of male or female rats. The drug, when given to pregnant rats (from 
gestation day 15 through weaning) and to rabbits (from gestation days 6-18) 
at these same dosage levels, produced no teratogenic or embryotoxic ef fects, 
and had no effect on the viability of the young at birth. However, increased 
incidences of stillbirths and cannibalization were observed when pemoline 
was given to rats ai these dosage levels, beginning 14 days prior to conception. 


Adverse Reactions: Insomnia is the most frequently reported side effect of 
Cylert; it usually occurs early in therapy, prior to an optimum therapeutic 
response. In the majority of cases it is transient in nature or responds to a 
reduction in dosage. 

Anorexia with weight loss may occur during the first weeks of therapy. In 
the majority of cases it is transient in nature: weight gain usually resumes 
within three to six months. 

Stomach ache, skin rashes, increased irritability, mild depression, nausea, 
dizziness, headache, drowsiness, and hallucinations have been reported. 

Elevations of SGOT, SGPT, and serum LDH have occurred in patients 
taking Cylert, usually after several months of therapy. These effects appear to 
be reversible upon withdrawal of the drug, and are thought to be 
manifestations of a delayed hypersensitivity reaction. There have also been a 
few reports of jaundice occurring in patients taking Cylert; a causal 
relationship between the drug and this clinical finding has not been 
established. 

There have been reports of dyskinetic movements of the lips, face, and 
extremities occurring with the use of Cylert. Convulsive seizures have also 
been reported. A definite causal relationship between Cylert and these 
reactions has not been established. 

Mild adverse reactions appearing early during the course of treatment with 
Cylert often remit with continuing therapy. If adverse reactions are of a 
significant or protracted nature, dosage should be reduced or the drug 
discontinued. 


How Supplied: Cylert (pemoline) is supplied as monogrammed, grooved 
tablets in three dosage strengths: 
18.75 mg. tablets (white) in bottles of 100 (NDC 0074-6025-13) 
37.5 mg. tablets (orange-colored) in bottles of 100 (NDC 0074-6057-13) 
75 mg. tablets (tan-colored) in bottles of 100 (NDC 0074-6073-1 3) 
Cylert Chewable is supplied as monogrammed, grooved tablets in one 


dosage strength: 
37.5 mg. tablets (orange-colored) c) 
in bottles % 100 (NDC 0074-6088-13) 
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The 1977 edition of General Prin- 
ciples of Blood Transfusion is 
available from the American Medical 
Association. Completely revised and 
updated, this exceptional overview 
brings you the best of informed opin- 
ion and experience in the field of 
transfusion. 


Among the topics listed in the 
table of contents are: 


e Responsibility of the Clinician 
in the Transfusion Service 

* Clinical Indications for the Use 

of Red Cell Concentrates 

Management of Shock 

Massive Transfusions 

Autotransfusions 

Management of Hemorrhagic 

Diseases 


General Principles of Blood Transfu- 
sion is the only book of its type. If you 
order blood or blood components for 
your patients, you need this 
authoritative text. Use the coupon to 
order your copy today! $3.00 
Order Department OP-267 S/J 
American Medical Association 

535 N. Dearborn Street 

Chicago, IL 60610 


Please send copy(ies) of General 
Principles of Blood Transfusion, OP-267, 
at $3.00 each. 
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Serum Bile Acid Levels 


in Protracted Diarrhea of Infancy 


Laurence M. Demers, PhD, John D. Lloyd-Still, MD 


e Significant elevations in two glycine- 
conjugated serum bile acid levels (cholic 
and chenodeoxycholic) were detected in 
a majority of infants with intractable diar- 
rhea of infancy. In contrast, children with 
chronic inflammatory bowel disease had 
values of serum bile acids within the 
- normal range. Although intravenous ali- 
mentation and constant-infusion elemen- 
. tal diet may alter hepatic function, serum 
bile acid levels were also elevated in other 
infants with intractable diarrhea not 
treated by these methods. We hypothesize 
that endotoxemia or other unknown 
mechanisms together with therapy are 
exerting a detrimental effect on hepatic 
function. 

(Am J Dis Child 132:1001-1003, 1978) 


he cause of the protracted or 

intractable diarrhea syndrome of 
infaney is usually ill defined. This 
disorder is characterized by chronic 
nutritional failure, septic complica- 
tions, and a high mortality.' Bile acid 
disturbances in the intractable diar- 
rhea syndrome of infancy include an 
increase in unconjugated bile acids in 
the duodenum in association with 
bacterial overgrowth,’ increased fecal 





From the Departments of Pathology and Pedi- 
atries, Milton S. Hershey Medical Center, Penn- 
sylvania State University, Hershey (Dr Demers), 
and the Division of Gastroenterology, Children's 
Memorial Hospital, Chieago (Dr Lloyd-Still). 

Read in part before the American Pediatric 
Society/Society for Pediatric Research, San 
Francisco, April 28, 1977. 

Reprint requests to Milton S. Hershey Medical 
Center, Hershey, PA 17033 (Dr Demers). 
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bile acid loss comparable to that 
following ileal resection,’ and a reduc- 
tion in bile salt pool size.‘ 

Transitory abnormalities in liver 
funetion have been reported in the 
intraetable diarrhea syndrome of in- 
fancy and have usually been ascribed 
to the effects of therapy with intrave- 
nous alimentation.'^ Liver biopsy 
specimens show cholestasis.*’ Meas- 
urement of serum bile acid concentra- 
tions has been shown to be one of the 
most sensitive indices of disturbed 
hepatie function, especially in the 
anicteric patient) We are reporting 
the serum bile acid profile of 14 
infants with intractable diarrhea syn- 
drome of infancy. 


PATIENTS AND METHODS 
Methods 


Radioimmunoassay of the glycine-conju- 
gated bile acids—cholylglycine, chenodeox- 
ycholylglycine, deoxycholylglycine, and 
sulfolithocholylglycine—were performed as 
previously described by Demers and Hep- 
ner.’ Standards of purified bile acids and 
patient’s sera in dilutions ranging from 
threefold to 20-fold, depending on serum 
bile acid concentrations, were reacted with 
specific antibody against the glycine- 
conjugated bile acids. Antibodies gener- 
ated were highly specific for each glycine- 
conjugated bile acid, with only minimal 
cross-reactivity (less than 5%) betweeen 
the individual bile acid forms. The cholyl- 
glycine antiserum showed only 18% rela- 
tive cross-reactivity with cholyltaurine, 
the chenodeoxycholylglycine antiserum 
showed 8% cross-reaction with its taurine 
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- CONTROLS 


PROTRACTED 
DIARRHEA 
Serum cholylglycine levels (micromoles 
per liter) in 14 infants with intractable 
diarrhea compared to controls. 


counterpart, the deoxycholylglycine antise- 
rum cross-reacted with deoxycholyltaurine 
at 3%, and the sulfolithocholylglycine anti- 
serum showed a 1% cross-reactivity with 
the taurine derivative. Specific cross-reac- 
tivity figures for all bile acid forms tested 
against the various antisera have been 
published previously.” | 
Following addition of purified tritium- 
labeled bile acids, antibody-bound and free 
bile acids were separated using polyethyl- 
ene glycol and the "free" counts from the 
supernate decanted into scintillation vials 
containing liquid scintillation counting 
cocktail. Radioactivity was determined and 
the concentration of the individual bile 
acids expressed as micromoles of glycine 
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Mono- 
saccharide 
Intolerance 


Patient/ 
Age, Mo 


Intestinal 
Biopsy* 


Organisms / ml 


Total 
Serum 
Bilirubin 
mg/dl 


Serum 
Albumin, 
g/di 


Culture of 
Duodenum, 


>10° Pseudomonas | 
>10° E coli 


>10* Candida 
No Negative 
Negative 
Negative ; 
>10° Clostridia 


>10* S aureus 
>10* Candida 


10* Candida 
>10° E coli 
10* Candida 


Normal 
infants 


*| indicates normal; IV, total villus atrophy.” 


>10* of 
fecal type 


3.7-5.2 


{Peripheral alimentation for three to seven weeks. 


iElemental diet for three to six weeks. 


Table 2.—Serum Concentrations (Mean + SEM) of Four Bile Acids 


Controls 


Neonates* 
(N z 34) 
Cholylglycine, 
ymole / liter 
Chenodeoxycho- 
lylglycine, 
umole liter 
Deoxycholylgly- 
cine, umole / 
liter | 0.11 + 0.01 
Sulfolitho- 
cholylglycine, 
pmole /liter 


0.61 + 0.03 


0.80 + 0.07 


0.20 + 0.02 


*Two hours post-prandially. 
TFasting. 
iSignificant at P — .05 from the control group. 





' No. of 
Patients 
Elemental diet 4 
Intravenous 
alimentation 4 
Oral/intravenous 6 





conjugated bile acids per liter of serum. 
Student's t test was used to assess statisti- 
cal significance. 


Clinical Data 


Fourteen patients with intractable diar- 
rhea of infancy were studied (Table 1). 
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Children 
(N = 18) 


0.15 + 0.02 





Table 3.—Concentrations (Mean + SEM) of Two Serum Bile Acids in Patients 
With Protracted Diarrhea Treated by Different Regimens 


Patients 
With 
inflammatory 
Bowel 
Disease* 
(N = 15) 


Patients 
With 
Protracted 
Diarrhea 
(N = 14) 


0.39 + 0.09 2.68 + 0.671 


0.12 + 0.01 









Chenodeoxy- 

Cholylglycine, cholylglycine, 
umole/Liter umole/Liter 

2.07 + 0.91 2.35 + 0.43 

2.69 + 1.58 3.65 + 2.70 

3.07 + 1.13 2.45 + 0.98 







None were breast-fed. Eleven infants had 


secondary monosaccharide intolerance. 
Five patients had pathogenic microorgan- 
isms isolated from their stools, including 
enteropathogenic Escherichia coli, Sal- 
monella, and Staphylococcus aureus. Cul- 
ture of the upper intestine was performed 


SGOT, 
Units 


0.3-0.8 8-31 


Pro- 
thrombin 
Time, 
sec 


Cholyl- 
glycine, 
uM 


Chenodeoxy- 
cholylglycine, 


0.05-0.34 0.02-0.61 





in 11 patients; three had fecal flora and 
five Candida, albicans." Intestinal biopsy 
specimens were obtained on nine infants, 
seven of which showed varying degrees of 
villus atrophy. There were raised serum 
bilirubin levels in two of seven patients, 
and SGOT level was mildly raised in six of 
ten patients. Alkaline phosphatase value 
was raised in five of seven patients. 
Prothrombin time was prolonged in eight 
of nine patients. Serum albumin concentra- 
tion was low in all 11 patients in whom it 
was measured. 

Therapy included intravenous peripheral 
alimentation (average duration, six weeks) 
in four patients, constant-infusion intra- 
gastric elemental diet (average duration, 
four weeks) in four patients, and various 
intravenous. and oral dietary manipula- 
tions in the remaining six patients (none of 
these received parenteral alimentation or 
elemental diet). 


RESULTS 


Eighteen children (aged 1 to 12 
years) without known hepatic disease 
served as controls. Serum was taken 
after a six-hour fast. Control values in 
34 neonates taken two hours postpran- 
dially are also given for comparison. 
The results of serum bile acid concen- 
trations in the 14 patients with 
protracted diarrhea are shown in 
Table 2. Serum bile acid concentra- 
tions showed signifieant increases 
over controls for  cholylglycine 
(P < .001) (Figure) and chenodeoxy- 
cholylglycine (P < .01). To see wheth- 
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er the raised levels of cholylglycine 
and chenodeoxycholylglycine were re- 
lated to specific therapy, we compared 
the mean values in relation to therapy 
(Table 3). No significant differences 
eould be found between the levels of 
the primary bile acids with elemental 
diet, intravenous alimentation, or oral 
intravenous therapy. The serum bile 
acid values for 15 children (aged 4 to 
15 years) with chronie inflammatory 
bowel disease (nine with ulcerative 
eolitis, six with Crohn's disease) are 
also included for comparison. These 
samples were taken two hours post- 
prandially and are in the normal 
range for these values." 


COMMENT 


This study demonstrates signifi- 
eant increases in serum levels of 
cholylglycine and chenodeoxycholyl- 
glycine in infants with the protracted 
diarrhea syndrome. There were no 
significant differences in the serum 
bile acid levels in relation to treat- 
ment with either intravenous alimen- 
tation, constant-infusion elemental 
diet, or other oral and intravenous 
manipulations. Although it could be 
argued that constant-infusion ele- 
mental diet and parenteral alimenta- 
tion would tend to raise the levels of 
serum bile acids, the maximum level 
for cholylglycine and chenodeoxy- 
cholylglycine postprandially in normal 
patients" is significantly less than in 
our infants with intractable diarrhea. 
Moreover, the serum bile acid levels 
were quite distinct from those in 15 
children with chronic inflammatory 
bowel disease. Thus, the increased 
serum bile acid levels are probably 
related to the syndrome of intractable 
diarrhea in infancy as well as being an 
effect of therapy. 

Abnormal liver function values 
were reported previously in infants 
with intractable diarrhea, but since 
they reverted to normal after therapy 
was stopped, they were ascribed to the 
effects of the intravenous alimenta- 
tion. Gunn et al’ recently reported 
their experience in the treatment of 
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34 infants with intractable diarrhea. 
SGOT levels were elevated in 80% of 
the patients at the time of admission, 


increased further in 82% when paren- 


teral nutrition was begun, but de- 
creased to normal prior to discharge. 
Liver biopsy specimens in seven 
patients showed  eosinophilia, in- 
creased pigment in the Kupffer cells, 
and lymphocytosis in the portal 
tract. 

The significance of these findings is 
poorly understood, but several factors 
may be involved. Bile salt synthesis 
and excretion are under feedback 
control.'? Excess fecal bile acid loss 
may alter the feedback mechanisms 
controlling liver bile acid formation, 
resulting in increased primary bile 
salt synthesis. Bile salts are also 
involved in host defense mechanisms 
in the gastrointestinal tract, and 
decreased concentrations of bile acids 
in the intestinal lumen may lead to 
abnormal absorption of endotoxin." 
Cooperstock and Riegle' reported 
that 35% of infants with major 
gastrointestinal disturbances had evi- 
dence of plasma endotoxin-like activi- 
ty as measured by the limulus gelation 
mierotechnique. Escherichia coli en- 
dotoxin causes decreased hepatocyte 
funetion in the rat, leading to chole- 
stasis.^ Similar findings have been 
reported in the premature infant.'^ 
Lastly, alterations in the levels of 
amino acids in serum may lead to 
hepatic dysfunction with increased 
serum bile acid levels." Changes in 
serum amino acid levels have been 
demonstrated in patients receiving 
parenteral nutrition'* and constant- 
infusion elemental diets.'* It is inter- 
esting to note that protein deficiency 
was the most consistent biochemical 
abnormality in our infants with 
protracted diarrhea. However, plasma 
amino acid levels were not determined 
in our infants. 
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Cerebellar Medulloblastoma 


An Analysis of Four Cases of Extraneural Metastasis 


Eugene R. Sehnitzler, MD; Marcia J. S. Richards, MD; Raymond W. M. Chun, MD 


è in four of 28 patients (14%) with 
medulloblastoma who were treated at the 
University of Wisconsin, Madison, over a 
20-year period, extraneural metastases 
developed. In an effort to delineate the 
causal factors involved in extraneural 
metastases, salient features of patients 
with metastases and without metastases 
were compared. Suboccipital craniecto- 
my, radiation therapy, and patient longev- 
ity were not well correlated with metas- 
tases. However, subarachnoid tumor 
spread was a consistent precursor. A 
ventriculoatrial shunt may have been a 
factor in one patient and a serious infec- 
tion that preceded diffuse metastasis may 
have been a factor in another patient. Half 
of the patients with metastases were 
found to have the desmoplastic variety of 
medulloblastoma while only one of 24 
patients without metastases had this 
tumor type. 

(Am J Dis Child 132:1004-1008, 1978) 


AI rom a highly malig- 
nant tumor of the cerebellum, 
accounts for one fifth of the intra- 
cranial neoplasms in the pediatric age 
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group. The tumor is believed to be 
derived from the medulloblast, an 
embryonal, bipotential cell, eapable of 
maturation along either glial or neural 
cell lines. While medulloblastomas are 
known to frequently spread along 
CSF pathways, metastasis of this 
tumor outside of the CNS is consid- 
ered very unusual.’ 

A review of the literature shows 
approximately 60 reported cases of 
patients who had extraneural spread 
of medulloblastoma.** The conditions 
predisposing to metastases are ob- 
scure and they remain the subject of 
speeulation. Factors cited include the 
following: initial surgical interven- 
tion, radiation therapy, subarachnoid 
tumor spread, patient longevity, 
shunt procedures, and tumor histolo- 

5.6.7 
. There have been 28 patients with 
medulloblastoma who were treated by 
the Radiation Oncology Department 
of the University of Wisconsin at 
Madison during the 20-year period 
from 1957 to 1976. (This figure does 
not include those patients who died 
during the operative period before 
receiving radiation therapy.) In four 
of these patients (14%) extraneural 
metastasis developed. This incidence 
is unusually high and warrants inves- 
tigation. This article will review the 





cases of four patients who had extra- 
axial metastases and compare their 
clinical features with those of the 
patients who had medulloblastoma 
without metastasis. 


REPORT OF CASES 


Case 1.—A 5-year-old girl was admitted 
to another hospital in 1966 with a three- 
week history of vomiting and abdominal 
pain. After hospitalization, progressive 
lethargy, truncal ataxia, nystagmus, and 
hypotonia developed. A pneumoencephalo- 
gram (PEG) and arteriogram showed 
evidence of a posterior fossa mass. A 
suboccipital eraniectomy was performed 
with removal of a firm homogenous tumor 
arising from the roof of the fourth ventri- 
cle. Results of a microscopic examination 
eonfirmed a medulloblastoma. Postopera- 
tively, she received 3,300 rads to the crani- 
um and 2,850 rads to the spinal axis. Her 
clinieal status improved greatly. Ten 
months later, back pain and a gait distur- 
bance developed. A myelogram showed a 
mass at L-1 to L-3. This was irradiated 
with 1,350 rads, with apparent resolution. 

Four years later, she began to complain 
of pain of the left thigh and difficulty 
walking. Results of a neurological exami- 
nation showed a decrease in pain sensation 
on the medial aspect of the left thigh, 
absence of the patellar reflex in the left 
knee, and weakness of the left hip. A 
myelogram showed an incomplete block at 
T-12 to L-1 and a shallow filling defect at 
L-4 to L-5. A laminectomy from T-11 to L-2 
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showed arachnoiditis. The scar tissue was 
partially exeised but postoperatively, her 
condition did not improve. 

One.month later, results of an examina- 
tion showed a large mass above the left 

iliae erest. An intravenous (IV) pyelogram 
showed nonvisualization of the left kidney 
and a tortuous ureter on the right side 
displaced by a mass (Figure). A biopsy 
specimen of the mass was read as meta- 
static medulloblastoma. The patient was 
given an intraarterial dactinomycin drip 
for two weeks and she simultaneously 
received 4,500 rads to the mass. The tumor 
responded with substantial shrinkage. She 
was given a prolonged course of vincristine 
sulfate with noticeable improvement in her 
strength and in her ability to walk. Eight 
months later, the family moved to another 
city. However, the patient was known to be 
alive and receiving chemotherapy 4!? years 
after completion of irradiation for the 
metastasis. 

Case 2.—A 32-year-old boy was admitted 
in 1974 with a four-week history of vomit- 
ing and ataxia. Brain scan, arteriogram, 
and PEG showed a midline posterior fossa 
tumor. He underwent suboccipital craniec- 
tomy with subtotal resection of a medullo- 
blastoma from the fourth ventricle. His 
postoperative course was complicated by a 
pseudomeningocele and a staphylococcal 
ventriculitis that responded to methicillin 
sodium. He received 4,000 rads to the crani- 
um, a 1,000-rad boost to the posterior fossa, 
and 3,500 rads to the spinal axis. 

Two months later, the patient had a 
recurrence of the ventriculitis. A Rickham 
reservoir was inserted and he was given IV 
and intraventricular methicillin for two 
weeks. 

Six months later, he was readmitted 
with lymphadenopathy, edema of the right 
upper extremity, and bleeding from the 
lips. A liver sean showed multiple areas of 
decreased uptake. Biopsy specimens of the 
liver and the lymph node showed metastat- 
ic medulloblastoma. Chemotherapy was 
refused and the patient’s condition pro- 
gressively worsened. He died several 
weeks later. 

Autopsy showed extensive metastases to 
the pleura, the pericardium, the gallblad- 
der serosa, the liver, and multiple lymph 
nodes. There was also evidence of extradu- 
ral tumor extension in the lumbosacral 
spine. Multiple tumor foci in the brain 
parenchyma were found. A diffuse sub- 
acute bacterial cerebrospinal leptomenin- 
gitis and ventriculitis were also noted. 

Case 3.—A 3-year-old boy was admitted 
in 1965 with a six-week history of frequent 
falling and unsteady gait. Results of an 
examination showed truncal ataxia, hypo- 
tonia, bilateral nystagmus, and mild papil- 
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Intravenous pyelogram of patient 1 showing nonfunctioning left kidney and large 
midabdominal mass on the left side. There is lateral deviation of ureter on the right side 
secondary to mass effect. Residual contrast material from myelogram shows left 
extradural defect at L-4. There is also destruction of left lateral and anterior aspects of 
L-4 vertebral body and of left pedicle. 


ledema. Skull roentgenograms showed 
spreading of the cranial sutures and a 
ventriculogram showed a mass in the 
fourth ventricle. A suboccipital craniecto- 
my with complete resection of tumor was 
done. Results of a histological examination 
confirmed a medulloblastoma. After sur- 
gery, he received radiation therapy total- 
ing 4,120 rads to the cranium and 4,094 rads 
to the spinal axis. A Pudenz shunt was 
placed two months after surgery to control 


increased intracranial pressure. 

He was readmitted five months later 
with vomiting and lethargy and he quickly 
lapsed into a coma. A biopsy specimen of a 
large cervical lymph node showed meta- 
static medulloblastoma. He received three 
doses of vincristine sulfate, 1 mg, at one- 
week intervals. Although there was notice- 
able shrinkage of the cervical node, his 
general condition did not improve and he 
died six. weeks later. 
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Autopsy showed a well-circumscribed 
nodular tumor mass in the posterior vermis 
that was microscopically consistent with 
the desmoplastic variety of medulloblasto- 
ma. Leptomeningeal spread of the tumor 
was noted, particularly around the fora- 
men magnum and the base of the brain. 

CasE 4.—A 9-year-old boy entered the 
hospital in 1963 with a four-month history 
of headaches and vomiting. (This case has 
been previously reported as an example of 
extracranial metastasis via the lymphatic 
and vascular channels.) An examination 
showed papilledema and bilateral sixth 
nerve weakness. He also had generalized 
hypotonia and mild dysmetria on finger- 
to-nose testing. Pneumoencephalogram 
and ventriculogram showed a posterior 
fossa mass. | 

A suboccipital craniectomy was per- 
formed and a tumor infiltrating the roof of 
the fourth ventricle and the cerebellum 
was found. Results of a microscopic exami- 
nation confirmed a medulloblastoma. This 
was partialy resected and the patient 
received radiation therapy consisting of 
4,000 rads to the posterior fossa, 2,600 rads 
to the dorsa! spine, and 2,250 rads to the 
lumbar spine. 

He was readmitted seven months later 
because of severe truncal ataxia. Roent- 
genograms showed osteoblastic metastasis 
in the lumbar vertebral bodies, pelvis, ribs, 
sternum, femurs, and humeri. He received 
a five-day course of IV dactinomycin and 
2,400 rads to the upper dorsal spine. This 
resulted in some degree of improvement in 
his gait and balance. Four months later, a 
ventriculoatrial shunt was placed because 
of persistent signs of increased intracrani- 
al pressure. In spite of this, he died after a 
difficult hospital course. At autopsy, des- 
moplastie medulloblastoma was found over 
the surfaces of the cerebellum, the cere- 
brum, the brain stem, and the dorsal spinal 
cord. In addition, sections of the skull and 
thoracic and lumbar vertebrae showed 
infiltrating medulloblastoma. 
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RESULTS 


Clinical information regarding the 
factors most frequently cited as perti- 
nent to metastasis was reviewed for 
each of our 28 patients. A summary of 
these data is given in the Table that 
compares patients with metastases 
with patients without metastases. The 
median age of diagnosis for the 
patients with metastases was four 
years. The median age at diagnosis 
for the patients without metastases 
was 8!^ years. The mean survival time 
for patients with metastases was 36 
months (range, seven to 115 months). 
The mean survival time for patients 
without metastases was 47 months 
(range, five to 225 months). There 
appears to be no significant differ- 
ence between these figures and those 
of other reported series.’ 

All four of the group with metas- 
tases underwent suboccipital craniec- 
tomy and 28 of 24 patients without 
metastases underwent this procedure 
initially as well. Similarly, virtually all 
the patients in both groups had radia- 
tion therapy to the tumor and usually 
also to the brain and spinal axis. Only 
one patient in the group with metas- 
tases (case 1) may have received a 
slightly higher-than-average cumula- 
tive dose of radiation to the spine 
prior to the development of extraneu- 
ral metastasis. Three patients without 
metastases received above-average 
cumulative irradiation. 

Clinical or autopsy evidence of 
tumor spread along subarachnoid 
channels was found in all four 
patients with metastases. Seven of 
the 24 patients without metastases 
showed similar evidence of subarach- 





noid spread. 

Additional surgery in this series 
usually refers to shunting procedures. 
Other operations included in this cate- 
gory were laminectomies and burr 
holes. All four patients with metas- 
tases had additional surgery: two had 
shunts, one a Rickham reservoir, and 
one a laminectomy. Eleven of the 24 
patients without metastases had addi- 
tional operative procedures. These 
included ten patients with shunts, 
several requiring multiple revisions. 
One patient had bilateral parietal burr 
holes three days prior to suboccipital 
craniectomy. Another patient without 
metastases required a second suboc- 
cipital craniectomy for local recur- 
rence and several shunt procedures. 

Serious infection (ventriculitis) oc- 
curred in the patient in whom the 
most widespread metastases subse- 
quently developed (case 2). Four 
patients without metastases also had 
complicating infections. Two of the 
four patients with metastases had the 
desmoplastic variety of medulloblas- 
toma. In contrast, of 24 patients with- 
out metastases, only one had the 
desmoplastic variant. 


COMMENT 


Appropriate criteria for making the 
diagnosis of extraneural metastasis of 
CNS tumors is subject to debate. The 
pathological conditions most fre- 
quently considered are those first 
proposed by Weiss'? in 1955. These are 
as follows: (1) having the presence of a 
single histologically characteristic tu- 
mor of the CNS, (2) having the 
patient’s clinical symptoms shown to 
be due to the tumor, (8) having a 
complete autopsy done to rule out the 
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possibility of another primary tumor, 
and (4) having a morphology of the 
CNS tumor and the metastasis that is 
identical except for differences in 
degree of anaplasia. Three of the 
cases of patients with metastases met 
these requirements for diagnosis of 
extraneural tumor spread. The pa- 
tient in case 1 survived and therefore 
was not an appropriate subject for 
comparison. | 

As Drachman et al have empha- 
sized, for an intracranial tumor to 
metastasize, two prerequisites must 
be met. First, the tumor must gain 
access to the blood or to the lymphatic 
channels. Second, tumor emboli must 
lodge in distant sites that will be 
conducive to their growth. Thus, 
extraneural metastases from medullo- 
blastoma are usually found in bone 
and lymph nodes. (The lungs and 
pleura are spared unless a shunt is 
implicated.) Factors given in the 
Table are believed to enhance the 
metastatic process. However, the ac- 
tual mechanisms involved are not 
understood and clear cause and effect 
relationships have not been shown. 

. Paterson" reported three cases on 
which autopsy was done in which 
metastatic medulloblastoma with du- 
ral penetration of the operative site 
was found. She hypothesized that the 
initial surgieal intervention and/or 
radiation therapy broke down the 
normally present CNS barriers to 
metastasis. Miyake and associates" 
eame to a similar conclusion. In 
contrast, Kessler et al'* found no asso- 
ciation between scalp wound contami- 
nation and lymphatic metastasis. 
Moreover, both Drachman’ and Pater- 
son" acknowledged that since almost 
all medulloblastomas are surgically 
explored, the possible causal role of 
suboccipital eraniectomy could not be 
determined. Our data tend to support 
this contention. Suboccipital craniec- 
tomy was a virtually constant factor 
in both patients with and without 
metastases. Autopsy was done on 
three cases in which metastases had 
been present and of these, two showed 
definite microscopic tumor invasion of 
tissues at the operative site. Detailed 
autopsy information was available on 
four cases in which there was no 
metastasis, and no wound invasion by 
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tumor was found in them. 

The possibility that radiation thera- 
py enhances metastasis has been 
suggested. However, radiotherapy 
has improved the survival rate of 
patients with medulloblastoma with- 
out any apparent predisposition to 
metastatic lesions.'"* Radiation was a 
constant part of the therapeutic regi- 
men of patients with and without 
metastases in this series. No evidence 
of a causal relationship between radi- 
ation therapy and subsequent metas- 
tasis was seen. 

Although it has been speculated 
that prolonged survival of the patient 
may increase the probability of me- 
tastasis, Drachman's summary? of the 
literature does not support this con- 
tention. However, a review by Kessler 
et al? of 53 patients with metasta- 
sized medulloblastoma found 39 of 
them surviving more than one year. In 
our group with metastases, cases 2, 3, 
and 4 had rapid downhill courses with 
survivals of 8, 7, and 16 months, 
respectively. In case 1 a metastatic 
abdominal mass developed five years 
after the original tumor resection. In 
contrast, the average survival of the 
patients without metastases was 47 
months. Thus, metastasis was not a 
consistent factor associated with lon- 
gevity and instead seemed to lead to a 
shortened survival. 

Seeding of subarachnoid pathways 
was confirmed at autopsy in cases 2, 3, 
and 4. Although not histologically 
proved, the history and roentgeno- 
graphic studies suggest that seeding 
occurred in case 1 with metastases as 
well. A review of the cases without 
metastases showed definite autopsy, 
roentgenographic, or clinical evidence 
of subarachnoid spread in seven of 24 
patients (29%). This figure is consis- 
tent with the incidence of 38% for 
subarachnoid spread of medulloblasto- 
ma observed by others. ^ If a high 
incidence of subarachnoid seeding 
continues to be found in patients with 
metastasis, it would imply that this 
process is an important factor in 
extraneural tumor spread. 

In recent years, there has been 
much discussion regarding the possi- 
ble role of shunts in enhancing the 
metastasis of medulloblastoma. Ma- 
keever and King? first reported this 


complication in an infant who had a 
ventriculovenous shunt. Kessler et al'? 
described another patient in whom a 
lumboperitoneal shunt was impli- 
cated. Hoffman et al' reported on a 
series of 41 patients with medulloblas- 
toma who were treated with a ventric- 
uloperitoneal shunt prior to tumor 
resection. Generalized systemic me- 
tastases developed in four patients 
with tumor implants found in the 
peritoneum. These authors suggested 
that the spread of tumor cells through 
shunts could be prevented by means of 
a permeable membrane filter (Milli- 
pore). 

In the present series, the shunting 
procedure could have predisposed to 
metastasis only in patient 3. In this 
patient cervical lymph node metas- 
tases developed two months after a 
ventrieuloatrial shunt was inserted. It 
is true that patient 4 also had a 
Pudenz shunt procedure. However, 
metastases were evident roentgeno- 
graphically in this patient prior to the 
shunt surgery. Patient 2 had a Rick- 
ham reservoir placed for treatment of 
ventriculitis. However, this device 
does not carry CSF to other body sites 
and thus should not be considered in 
the same category as a shunt. 

In the group without metastases, 
ten of 24 patients underwent shunting 
procedures. Several of these patients 
required multiple shunt revisions. 
When patients both with and without 
metastases are considered together, 
12 patients received shunts, and an 8% 
incidence (one in 12) of shunt-related 
metastasis was observed. This finding 
is consistent with the observation of 
Hoffman et al'* of a 10% incidence of 
shunt metastasis. 


Additional surgery in patient 1. 


consisted of a laminectomy of T-11 to 
L-2. A few months later, an abdominal 
mass was noted. However, retrospec- 
tive analysis of this patient suggests 
that the metastatic tumor was already 
present in the retroperitoneal space 
prior to laminectomy. 

In the case of patient 2, additional 
procedures consisted only of freqent 
lumbar punctures and insertion of the 
Rickham reservoir for ventriculitis. It 
is difficult to postulate of a causal 
relationship between these measures 
and this patients overwhelming 
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metastasis. Perhaps the ventriculitis 
itself led te a breakdown of normal 
defense mechanisms with the resul- 
tant hematogenous spread of the 
tumor. Patient 2 was the only one in 
whom serious infection could be impli- 
cated. In contrast, two patients with- 
out metastases had CNS infection or 
sepsis, and two others had sepsis in 
the terminal stage of their course. 

In the present series, two patients 
with metastases (cases 3 and 4) were 
found to have the desmoplastic vari- 
ety of medulloblastoma. There is 
considerable argument in the litera- 
ture that these tumors are not truly 
medulloblastomas but rather so-called 
circumscribed cerebellar sarcomas.” 


_ However, a comprehensive review of 


this controversy by Rubinstein and 
Northfield’ concluded that these tu- 
mors were in fact variants of medullo- 
blastoma. Their use of the term "des- 
moplastie medulloblastoma" referred 
to tumors that tended to arise more 
frequently in young adults with locali- 
zation more laterally in the cerebel- 
lum. Histologically, the desmoplastie 
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variant was characterized by an abun- 
dance of reticulin fiber formation. 
Zimmerman et al'* suggest that this 
type of medulloblastoma may be more 
prone to extra-axial metastasis. Ru- 
binstein and Northfield' confirmed 
that two of three of their patients 
with metastasis had the desmoplastic 
type of tumor. They speculated that 
the tendency of desmoplastic cells to 
stimulate growth of connective tissue 
might enhance tumor spread at 
distant locations. They also postulated 
that the allegedly longer survival of 
desmoplastic tumor cases might in- 
crease the likelihood of metastases. 
The present review neither con- 
firms nor denies the contention that 
desmoplastie medulloblastomas are 
more metastatic than their classical 
counterparts. The two varieties were 
equally represented among the pa- 
tients with metastases. In the group 
without metastases only one patient 
was noted to have a desmoplastic 
tumor. Although the 50% incidence of 
desmoplastic medulloblastoma in the 
group with metastases is suggestive 
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of a greater tendency toward metas- 
tasis, the small number of patients 
prevents a definitive conclusion. 

Identification of the patient with 
medulloblastoma with an increased 
risk of extraneural metastasis is diffi- 
cult. Suboccipital craniectomy, radia- 
tion therapy, and patient longevity 
did not appear to predispose to metas- 
tases in this series. However, multiple 
factors, including subarachnoid 
spread, infection, shunt procedures, 
and tumor histology, may play a role 
in the pathogenesis of this process. 
The problem has practical implica- 
tions since recent studies indicate that 
extraneural metastases of this tumor 
are sensitive to chemotherapy.'*?*2: 
Clinical vigilance is imperative if this 
complication is to be recognized and 
treated early. 
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Takayasu's Arteritis 
Associated With Glomerulonephritis 


A Case Report 


Gaston E. Zilleruelo, MD; Pedro Ferrer, MD; Otto L. Garcia, MD; 
Marcus Moore, MD; Victoriano Pardo, MD; José Strauss, MD 


e Takayasu's disease is a nonspecific 
arteritis of unknown cause with predilec- 
tion for the aortic arch and its branches; 
approximately 20% of those affected are 
children or adolescents, predominantly 
females. 

The purpose of this article is to report 
the case of a young girl in which the mode 
of presentation was microscopic hematu- 
ria and proteinuria. Subsequently, aortic 
valvular insufficiency developed and there 
was evidence of aortitis in the thoracic 
and abdominal aorta, as well as in the 
arch. All functional and anatomical car- 
diac derangements were documented by 
ultrasound and angiocardiography. Renal 
biopsies showed progressive glomerular 
involvement characterized by focal and 
segmental glomerulonephritis. It is postu- 
lated that a common immunologic mecha- 
nism was responsible for the aortic and 
glomerular lesions. 

(Am J Dis Child 132:1009-1013, 1978) 
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p disease (TD) is a non- 
specific arteritis of unknown 
cause, affecting predominantly young 
women, and producing inflammation 
and obliteration of large and medium 
size arteries. A striking predilection 
for the aortic arch and its branches is 
characteristic (“pulseless disease").'^ 
In the literature, there are several 
extensive reviews of the clinical mani- 
festations and pathologic findings in 
this disease.**^ Approximately 20% of 
those affected are children or adoles- 
cents.‘ 

Classically, TD has been associated 
with ocular, cerebral, and systemic 
manifestations. Renal involvement 
usually has included vascular hyper- 
tension and other ischemic renal 
complications. In a few cases, a 
history of glomerulonephritis has 
been found." However, to our knowl- 
edge, there has been no report of 
progressive glomerular involvement 
associated with TD. The purpose of 
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this article is to report one such case in 
a young woman with asymptomatic 
microscopic hematuria and protein- 
uria. Extensive involvement of the 
aorta and its branches was docu- 
mented by echocardiogram and aorto- 


graphy. 
REPORT OF A CASE 


A 15-year-old girl was found to have 
microscopic hematuria and mild protein- 
uria in a routine urinalysis during Septem- 
ber 1975. In November 1975, she had a 
complete evaluation at the University of 
Miami—Jackson Memorial Medical Center. 
Physical examination showed an active, 
slender girl in no acute distress. Blood 
pressure was 100/70 mm Hg. Head, eyes, 
ears, nose, and throat were unremarkable; 
lungs were clear; no heart murmurs were 
found. The abdomen was within normal 
limits. The following laboratory values 
were found: decreased hemoglobin, 8.8 
g/dl; hematocrit, 29%; elevated sedimenta- 
tion rate, 116 mm/hr; serum IgG, greater 
than 2,000 mg/dl; and serum IgA, 950 
mg/dl. Other test findings, including creat- 
inine clearance, serum electrolytes, BUN, 
and total serum complement were all with- 
in normal limits; antinuclear antibodies 
and lupus erythematosus cell preparation 
were negative. Intravenous pyelogram and 
cystourethrogram were normal. Renal 
biopsy specimen showed only presence of 
RBCs in the tubules and normal glomeruli 
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| configuration and cellularity (PAS 


stain, original magnification x 450). Right, Second renal biopsy specimen. Glomerulus exhibiting diffuse 
mesangial proliferation and increase in mesangial matrix (PAS stain, original magnification x 450). 





Fig 2.—Second renal biopsy specimen. 
Section stained with fluorescent labeled 
antihuman M. immunoglobulin showing 
mesangial deposits of IgM (original magni- 
fication X 325). 


by light (eight glomeruli) and electron 
microscopy (one glomerulus, Fig 1, left). 
Immunofluorescence could not be per- 
formed since no glomeruli were found in 
the available material. 

She was seen again in November 1976, 
with general malaise, worsening of hema- 
turia (sometimes gross), persistent anemia, 
and elevated sedimentation rate. Physical 
examination on admission showed a some- 
what pale, thin girl in no acute distress. 


. Heart rate was 82 beats per minute; respi- 


rations were 18 per minute; blood pressure 
in the right arm was unobtainable, left arm 
112/60 mm Hg, right leg 120/69 mm Hg, 
and left leg 115/65 mm Hg. Right radial 
and brachial pulses were absent, whereas 
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the left brachial and both carotid and 
femoral pulses seemed within normal 
limits. Cardiac apex was within normal 
limits; first and second sounds were normal 
and there were no extra sounds. There was 
a grade II/VI early, high frequency, “inde- 
crescendo," diastolic murmur at the aortic 
arch and a grade II/VI systolic ejection 
murmur at the suprasternal notch area 
with radiation to both carotid arteries. A 
systolic ejection murmur also was found in 
both paraumbilical areas. No skin rashes, 
hepatomegaly, or splenomegaly were pres- 
ent. Examination of the CNS and retina 
were unremarkable. Repeated tempera- 
ture determinations were normal. 

Laboratory findings showed normal re- 
nal function with creatinine elearance of 93 
ml/min/1.73 sq m. Urinalyses revealed 
gross hematuria and mild proteinuria (30 
to 100 mg/dl), but no casts. The second 
renal biopsy specimen showed definite 
changes compared with the first one, 
including increase in mesangial matrix, 
mesangial proliferation, and capsular scle- 
rosis by light microscopy (12/21 glomeruli, 
Fig 1, right). Electron microscopy demon- 
strated abundant mesangial electron dense 
deposits (located against the nonfiltering 
portion of the basement membrane and in 
the mesangial matrix) in the one glomeru- 
lus studied. Immunofluorescence showed 
1+ mesangial deposits of IgG, IgA, IgM, 
C3, C4, and properdin in the six glomeruli 
studied (Fig 2). The pathologic diagnosis 
was focal and segmental mesangial glo- 
merulonephritis. 

The ECG showed sinus rhythm, axis 
deviation of the QRS complexes of about 


plus 55°, normal atrial forces, and left 
ventricular forces at the upper limits of 
normal. Cardiac size by chest roentgeno- 
gram was within normal limits; there was a 
prominent aortic knob with calcification 
(Fig 3). Echocardiogram revealed in- 
creased aortic root dimension but normal 
left atrium, left ventricular dimensions 
and wall thickness, and normal mitral valve 
motion (Fig 4). Aortography demonstrated 
a dilated ascending aorta, mild aortic 
insufficiency, no abnormalities in the main 
right or left coronary arteries, diffuse and 
multiple obstructive lesions of the aortic 
wall and its branches, aneurysm of the 
right brachiocephalic trunk, and diffuse 
narrowing of the subclavian artery. There 
was absence of opacification of both renal 
arteries and of the superior mesenteric 
artery that seemed to be occluded. Howev- 
er, both kidneys were well visualized with 
the right side appearing earlier (Fig 5). 
Systolic pressures in the ascending aorta 
(190/70 mm Hg) and the left ventricle were 
elevated. 

Other studies included protein electro- 
phoresis with a decreased serum albumin 
level (3 g/dl), hypergammaglobulinemia 
(2.12 g/dl), and increased al and a2 globu- 
lins and haptoglobin (480 mg/dl) levels. 
Several complement levels (C3 and C4) 
were normal. Serum immunoglobulin levels 
were as follows: IgG, 3,800 mg/dl (normal 
range, 408 to 1,788 mg/dl); IgA, 1,000 
mg/dl (normal range, 64 to 544 mg/dl); and 
IgM, 190 mg/dl (normal range, 49 to 355 
mg/dl). The following tests were negative: 
Coombs, antistreptolysin O titer, antihyal- 
uronidase titer, Australia antigen, antinu- 
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Fig 3.—Chest roentgenogram showing aortic wall calcification (arrows). 
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Fig 4.—Echocardiogram of aortic root at level of aortic valve demonstrating increased 
aortic root diameter of 32.8 mm (normal, 19 to 27 mm). 


clear antibodies, lupus erythmatosus, latex 
fixation, VDRL, blood cultures (nine 
times), skin purified protein derivative, 
and serum cryoglobulins. 

Bilateral renal vein and peripheral blood 
renin levels obtained while patient was in a 
supine position and without sodium restric- 
tion or diuretic administration were as 
follows: right, 1.13 ng/ml/hr; left, 1.50 ng/ 
ml/hr; and peripheral, 0.93 ng/ml/hr 
(normal range, 0.3 to 0.7 ng/ml/hr). 
Temporal artery biopsy specimen was 
considered normal. The aforementioned 
findings were consistent with the clinical 
diagnosis of nonspecific arteritis of the 
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aorta. 

In April 1977, the patient received triple 
therapy with prednisone, azathioprine, and 
cyclophosphamide, 1 mg/kg/day of each. 
After ten months of therapy, the systemic 
manifestations of her disease improved 
considerably. Anemia was corrected, sedi- 
mentation rate had decreased, and serum 
immunoglobulins were within normal lim- 
its. Urine sediment values improved and 
creatinine clearance remains normal. Car- 
diovascular manifestations also have im- 
proved; there is now detectable pulse and 
blood pressure on her right arm and the 
diastolie murmur is almost undetectable. 


COMMENT 


To date, there are more than 100 
detailed reports of autopsy material 
of patients with TD from various 
parts of the world." A review of the 
literature showed reports of up to 500 
clinieal cases, but when strict diagnos- 
tic criteria are employed only two 
thirds of these can be classified as 
TD.” A large number of TD cases 
reported have been from Japan. 
Takayasu disease has been considered 
to be rare in the United States; howev- 
er, recent investigations indicate that 
it may be more common than has been 
suspected.'*-'* 

Based on the extent and localization 
of lesions by aortography, Nakao et al 
described the disease as having three 
main categories: first, the classical 
type in which the aortic arch and the 
brachiocephalic vessels are exclusively 
involved; second, the extensive type in 
which the entire aorta and its 
branches are diseased; and third, a 
type that may be localized or exten- 
sive but with the ascending aorta and 
aortie arch radiologically normal. 

The diagnosis in the patient re- 
ported here was suspected clinically, 
based on undetectable pulse and blood 
pressure in the right arm, associated 
with aortic insufficiency. Helpful 
tools in this diagnosis were a dilated 
aortic root found by echocardiogra- 
phy, calcification of the aortic arch 
found in the chest roentgenogram, 
abnormal serum protein electrophore- 
sis and serum immunoglobulins, per- 
sistent anemia, and elevated sedimen- 
tation rate. Angiocardiography con- 
firmed the diagnosis. Other types of 
aortic arch syndromes, including ath- 
erosclerosis and syphilis, were ruled 
out. The presence of a normal tempo- 
ral artery biopsy specimen does not 
exclude TD since spotty arterial 
involvement usually is present in this 
and related diseases." 

It has been reported that 20% of the 
population affected with TD is young- 
er than 19 years of age.' Sex distribu- 
tion at all ages shows a definite 
predominance of females (8895). Al- 
though the abdominal aorta seems to 
be the most common site of involve- 
ment in children, ^ our patient pre- 
sented with a combination of lesions, 


Takayasu's Arteritis—Zilleruelo et al 1011 





Fig 5.—Abdominal aortogram showing aortic wall irregularity. Renal arteries are not 
visualized. Superior mesenteric artery is partially occluded (arrow). 


including extensive disease of the 
aortic arch and thoracic and abdomi- 
nal aorta. The absence of systemic 
symptoms, and of cerebral or ocular 
involvement is not unusual; a recent 
report indicates that in the vast 
majority of patients, systemic mani- 
festations are absent or not recog- 
nized." In the diagnosis of aortitis 
syndrome, careful palpation of radial 
pulses, blood pressure measurements 
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in arms and legs, and auscultatory 
search for murmurs are essential." 
Of approximately 50% of the cases 
present with arterial hypertension,” 
the majority were attributed to the 
involvement of renal arteries.^ How- 
ever, only 15% to 20% of the cases in 
large reported series had definite 
renal artery stenosis.^'^ Isolated in- 
volvement of the carotid artery (with 
hypersecretion of renin due to stimu- 


lation of carotid sinus) and stenosis of. 
the abdominal aorta have also been 
postulated as mechanisms.'^^" In our 
patient, systolic hypertension was 
found during catheterization of the 
ascending aorta but was not clearly 
detected in peripheral vessels. It is 
likely that the hypertension was due 
mainly to decreased aortic compliance 
and increased stroke volume, both 
secondary to aortic arteritis and aortic 
insufficiency. Nevertheless, peripher- 
al and renal vein renin levels were 
slightly elevated. 

Aortic insufficiency, which was 
present in our patient, has been 
reported in only 6% of TD cases;*' the 
incidence in the very young is proba- 
bly even lower. It may be secondary to 
dilation of the aortic annulus and to 
abnormalities of the aortic leaflets. It 
should be noted that detection of the 
aortic root dilation was made by ultra- 
sound; to our knowledge, there are not 
other reports of echocardiograms in 
TD. Serial echocardiograms may be of 
value in assessing dilated aorta, the 
severity of aortic insufficiency, and 
increased afterload, when systolic hy- 
pertension is present. Clinically, ob- 
structed vessels may be suspected 
from symptoms of ischemia (such as 
reduced peripheral pulses and region- 
al differences in blood pressure), but 
the true extent of the arterial involve- 
ment should be determined by arteri- 
ography.” 

The usual findings in patients: with 
TD and ischemic renal involvement 
secondary to renal artery stenosis or 
thrombosis have been renal atrophy, 
infarct, or diffuse fibrosis and hyalin- 
ization.” Unique features of our 
patient are initial asymptomatic hem- 
aturia and proteinuria. The second 
renal biopsy specimen demonstrated 
glomerular involvement that was not 
present in a renal biopsy specimen 
taken one year before. The cause of 
the focal and segmental mesangial 
glomerulonephritis is unclear. The 
immunoglobulin and complement de- 
posits in the second biopsy specimen 
(though only 1+) and hypergamma- 
globulinemia with noticeably in- 
creased levels of IgG and IgA, suggest 
an immunologic mechanism either 
initiating or perpetuating the disease. 
Although the finding of antiaortic 
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antibodies in these patients has been 
controversial," there is increasing 
evidence to indicate an autoimmune 
mechanism." It is not yet clear wheth- 
er circulating antiarterial antibodies 
are the direct cause of TD. 

To our knowledge, an interval of 
less than one year between onset of 
glomerular involvement and clinically 
detected aortitis has not been pre- 
viously documented in TD. A history 
of acute glomerulonephritis was found 
in six of 52 patients with arteritis 
syndrome but in those cases diagnosis 
was based only on clinical information 
and the episodes preceded TD by four 
years or more." Streptococcal infec- 
tion has been postulated as a trigger 
mechanism in the pathogenesis of 
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TD.? We were unable to prove strep- 
tococeal infection by culture or sero- 
logic studies in our patient. Other 
possible causes, such as systemic lupus 
erythematosus or infective endocardi- 
tis were ruled out. Berger disease 
(IgA-IgG nephropathy) was not con- 
sidered in our diagnosis since episodes 
of gross hematuria were not asso- 
ciated with intercurrent infections 
and serum IgG elevation is not usually 
described in this entity. 

Finally, coincidental presentation 
of separate entities is a possibility. 
However, the glomerular and aortic 
involvement in this patient may be 
derived from common immunologic 
mechanisms. We would like to postu- 
late that the glomerulonephritis de- 
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veloped as a result of trapping of 
aorta antibody complexes by the 
kidney. The worsening of the arteritis 
detected clinically at the level of the 
aortic root and aortic arch and the 
renal involvement detected in the 
second renal biopsy support this hy- 
pothesis. Evaluation of long-term re- 
sponse to immunosuppressive therapy 
might be helpful to clarify the mecha- 
nisms involved in the aortitis and 
glomerulonephritis of patients with 
TD. 
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Abnormalities of In Vitro Lymphocyte 


Response to Mitogens in Diabetic Children 


During Acute Ketoacidosis 


David P. Speert, MD, Joseph Silva, Jr, MD 


€ Cell-mediated immunity was evalu- 
ated in 11 children with diabetes mellitus; 
six children were evaluated during keto- 
acidosis and five were evaluated with 
ketonuria in the absence of acidosis. Five 
of the six ketoacidotic children had at 
least one positive delayed-hypersensitivi- 
ly skin test. Lymphocytes from two keto- 
acidotic patients were unresponsive to 
phytohemagglutinin and pokeweed mito- 
gen, and lymphocytes from these two 
patients plus a third patient were unre- 
sponsive to concanavalin A. Lymphocytes 
from all six patients responded to these 
three mitogens after one week of thera- 
py. 

In the five diabetic children without 
ketoacidosis, lymphocyte responses were 
normal to ali three mitogens. Similarly, the 
addition of glucose to normal plasma did 
not alter the lymphocyte transformations 
of three healthy nondiabetic controls. 
These data suggest that cell-mediated 
immunity may be transiently defective in 
children with acute diabetic ketoacido- 


(Am J Dis Child 132:1014-1017, 1978) 
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Leese cell-mediated immunity 
is associated with an increased 
susceptibility to fungal and other 
unusual infections,’ and patients with 
diabetes mellitus are more often 
afflicted with unusual infections than 
are nondiabetic patients.** Lympho- 
cyte studies from a limited number of 
diabetic patients have shown both 
normal and depressed transformation 
responses,’ * but quantitatively nor- 
mal B and T cell subpopulations.* 
Preliminary reports suggest that lym- 
phocyte function in patients with 
diabetes mellitus may be related to 
the status of diabetic control.’ There- 
fore, lymphocyte transformations (to 
phytohemagglutinin [PHA], poke- 
weed mitogen [PWM], concanavalin A 
[Con A], and specific antigens) and 
delayed-hypersensitivity skin tests 
were evaluated in patients with acute 
diabetic ketoacidosis to determine the 
duration and the extent of abnormali- 
ties in cell-mediated immunity. 


From the Departments of Pediatrics and 
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SUBJECTS AND METHODS 
Patient Characteristics 


Eleven patients, 10 to 17 years of age, 
with juvenile-onset diabetes were studied 
after informed consent was obtained. Ten 
of the patients had been insulin dependent 
for five years or longer but one patient's 
condition was initially diagnosed at the 
time of entry into this study when she 
came to us with acute ketoacidosis. Six 
patients, all female, had lymphocyte stud- 
ies done more than once while in the hospi- 
tal for treatment of ketoacidosis. The cri- 
teria for study included an initial urinaly- 
sis with 4+ amounts of glucose, large 
amounts of ketones, and a plasma pH of 
less than 7.3 (range, 6.8 to 7.18; mean, 7.06). 
The initial blood glucose levels ranged 
from 238 to 528 mg/dl (mean, 390 mg/dl). 
Episodes of ketoacidosis had begun five to 
36 hours (mean, 16 hours) prior to hospital- 
ization. Ketonuria cleared eight to 108 
hours (mean, 44 hours) after admission. 
Skin tests were applied on the day of 
admission. Blood for lymphocyte studies on 
age- and sex-matched, healthy controls 
admitted for elective surgery was obtained 
and run simultaneously. Five other pa- 
tients (three females and two males) had 
lymphocyte studies done once each during 
episodes of mild ketonuria (small to moder- 
ate amounts of ketones) without acidosis. 
The urine glucose content for these five 
patients ranged from 1+ to 4+ by dipstick 
and the blood glucose level ranged from 258 
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to 387 mg/dl (mean, 327 mg/dl). None of 
the diabetic patients had a history of 
unusual or frequent infections. 


Skin Tests 


Antigens used were PPD (5 tuberculin 
units/0.1 ml), Candida albicans (1:100 or 
1:500 dilution), streptokinase-streptodor- 
nase (SK-SD) (diluted 1:5 or 1:50), histo- 
plasmin, and Dermatophyton (diluted 
1:30). 

One tenth milliliter of each antigen was 
injected intradermally on the volar aspect 
of one forearm. Induration was measured 
at 48 and 72 hours and noted as positive if 
greater than 5 mm. 


Lymphocyte Transformations 


Fifteen milliliters of venous blood, anti- 
coagulated with 500 units of preservative- 
. free heparin sodium were centrifuged over 
Ficoll-Hypaque at 400 x g for 40 minutes. 
The lymphocytes were removed by pipette, 
washed with phosphate-buffer saline (pH 
of 7.4), resuspended in a mixture of tissue 
culture medium containing 20% autologous 
plasma and 100 units/ml penicillin G sodi- 
um and 100 ug/ml streptomycin sulfate, 
and counted. In some cultures, plasma from 
a healthy AB-positive donor was substi- 
tuted. Triplicate lymphocyte cultures were 
established in microtiter plates. To each 
well was added 10° small lymphocytes 
(without correction for monocyte contami- 
nation) and one of the following: phytohe- 
magglutinin (PHA), 6.25, 12.5, 25, 50, and 
165 pg/ml; ConA, 10 pg/ml; PWM, 1:10 
dilution; SK-SD, 12.5 units/ml; C albicans, 
1:5 dilution; PPD and staphylococcus 
toxoid, 10,000 units/ml. Antigens with 
chemical preservatives were dialyzed ex- 
tensively prior to use. Lymphocytes from 
all the patients and controls were also 
cultured without antigens to determine 
background transformations. 

All the cultures were incubated at 37 °C 
in a 5% CO, humidified atmosphere. After 
120 hours of incubation, 1 pCi of tritiated 
thymidine (specific activity, 20 Ci/mmole) 
was added to each well and incubation was 
continued for six hours. Cultures were then 
harvested onto glass-fiber filter paper with 
a multiple-sample precipitator. Filter pa- 
pers were washed several times with 0.85% 
NaCl and air dried. Samples were then 
immersed in toluene scintillator and the 
radioactivity measured with a liquid secin- 
tillation counter. The arithmetic means of 
the triplicate samples were calculated and 
from these the background (unstimulated) 
values were subtracted. Counts were 
recorded as scintillation counts per minute 
(cpm). The data were statistically analyzed 
with the Wilcoxon Matched-Pair Rank- 
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Sum Test,” which was deemed most appro- 
priate for the small sample of patients 
studied. e 


RESULTS 
Skin Tests 


Five of the six patients (designated 
1 to 5) in aeute ketoacidosis responded 
to Candida and three of these five 
reacted to SK-SD as well. None 
responded to Dermatophyton, histo- 
plasmin, or PPD. Only one was unre- 
sponsive to all five antigens but had 
normal lymphocyte transformations 
(patient 6). 


Lymphocyte Transformations 


Lymphocyte responses to PHA, 
ConA, and PWM were studied while 
the diabetic patients were in acute 
ketoacidosis at the time of admission, 
six to 12 hours after treatment was 
initiated, and after one week (Table 
1). These lymphocytic responses were 
compared with results obtained with 
lymphocytes of diabetic patients with 
mild ketonuria, age- and sex-matched 
controls, and adult laboratory person- 
nel. Lymphocytes of all the subjects 
studied responded maximally to PHA 
at doses of 25 to 165 pg/ml. Responses 
to 50 ug/ml of PHA were therefore 
chosen for intergroup comparisons of 
test values. Values less than 10,000 
cpm were considered abnormal for 
each of the three mitogens since all 
age-matched and ten of the 12 labora- 
tory controls exceeded this transfor- 
mation value (Table 1). Responses to 
specific antigens (SK-SD, C albicans, 
PPD, and staphylococcus toxoid) were 
similar in diabetic patients and in 
both control populations. There were a 
large number of nonresponders 
among the controls, probably due to 
poorly standardized reagents. Conse- 
quently, these results are not reported 
here. 


Mitogenic Responses 


Lymphocyte transformation re- 
sponses to PHA of diabetic patients in 
acute ketoacidosis on admission were 
significantly below those of laborato- 
ry controls (P <.05) (Table 1). Lym- 
phocytes from two of the six diabetic 
patients in ketoacidosis were unre- 
sponsive to PHA, 50 ug/ml, on ad- 
mission (patient 1, 362 cpm; patient 
2, 1,469 cpm) (Table 2). These abnor- 


mal lymphocytic responses improved 
rapidly with treatment in patient 2 
after eight hours (26,654 cpm). Patient 
1 showed a normal transformation 


response in convalescence (47,026 
epm) but unfortunately her lympho- 
cytes were not studied within six to 12 
hours of admission. Lymphocyte 
transformation responses to ConA of 
diabetic patients in acute ketoacidosis 
on admission were significantly lower 
than those of the same patients in 
convalescence (P <.025). Lympho- 
cytes from three of the six diabetic 
patients in acute ketoacidosis were 
unresponsive to ConA (patient 1, 174 
cpm; patient 2, 3,862 cpm; patient 3, 
9,583 cpm) but all had normal test 
values in convalescence (patient 1, 
78,431 cpm; patient 2, 53,262 cpm; 
patient 3, 16,390 cpm). The condition 
of patient 3 was initially diagnosed as 
diabetic at the time of this admission. 
Lymphocytes from two of the six 
diabetic patients in acute ketoacidosis 
were unresponsive to PWM (patient 1, 
5,758 epm; patient 2, 277 cpm). Both 
reverted to normal test values in 
convalescence (patient 1, 74,454 cpm; 
patient 2, 27,515 epm). Lymphocytes 
from diabetic patients with mild keto- 
nuria responded normally to PWM, 
PHA, and ConA mitogens. 


Effect of Therapy 


The mean lymphocytic responses of 
diabetic patients in ketoacidosis in- 
creased greatly for each mitogen from 
the time of admission, to six to 12 
hours later, and further during conva- 
lescence (Table 1). The lymphocyte 
transformation responses for diabetic 
patients in convalescence significant- 
ly exceeded the test values for age- 
matched controls with PWM 
(P <.016) and PHA (P <.004), and the 
responses exceeded the test values of 
the laboratory controls with ConA 
(P <.05) and with PWM (P <.02). 
When lymphocyte transformations of 
ketoacidotic patients were studied 
prior to any therapy (patients 1 
through 3), their responses to PHA, 


ConA, or PWM were low (cpm, — 


<10,000). In the other three, (patients 
4 through 6), treatment had been 
started (intravenous [IV].hydration, 
IV sodium bicarbonate, and insulin) 
four to six hours before blood was 


Acute Ketoacidosis—Speert & Silva 1015 


f Tl Sire. ue n 4 -j M ^ m 7 
Jers CNN V ad fà 


T 








ier 


ge 


| -— r NT d > v E ' 
OEC WS a9 UK r.a NENNEN D Ou a 


» 


NEUE TIS RA "M F. MN * 
AP Paci abii 


EXTA NN 








peus 


v Te? EVERI 


DIFE SSE 
: 7 E A Py A 


Taa Zn 


TWECX I 


TUI MONEMUS: NapAILONYOT5 NS TNS ETT TER CUSTER or 
EOTGUTA SE OS SA ee ne bs be, A es SX VN Jas Eo m TESTES T À Eg me t ht "5 EL CN "m re ee » DTE e 
hs " i y T ES LY l yx- E i - Mt s 2 : a y GF b» n , Tht- x. ~~ ree í » K " - 


Table 1.—Lymphocyte Transformations in Diabetic Patients With Ketoacidosis and Mild Ketonuria 


Patients With Ketoacidosis 


f —MM——————————MA 
On After 


6-12 hr 
PHA, 50 ug/ml 5/5 
! 38,154 
5/5 
37,480 
4/5 
46,138 


Admission 


17,120 


30,179 


Patients 
With Ketonuria, 
Convalescent Without Acidosis 

6/6 5/5 

46,704 27,5931 + 15,8298 

6/6 5/5 
58,591 50,060 + 16,736 

6/6 5/5 
60,414 43,355 + 18,744 





*PHA indicates phytohemagglutinin; ConA, concanavalin A; PWM, pokeweed mitogen. 
TIndicates the number of responders (> 10,000 scintillation counts per minute) per group in counts per minute. 


Indicates arithmetic means in counts per minute. 


SIndicates SDs in counts per minute. 


Patient Acute Convalescence 


Acute 


Convalescence Acute 


Convalescence 


Control Subjects 


Age-Matched Laboratory 
5/6 12/12 
20,534 + 10,911 50,361 + 29,505 
6/6 10/12 
37,622 + 17,578 32,534 + 15,788 
6/6 11/12 
28,936 + 9,419 38,320 + 19,547 


Initial Duration of Ketonemia 
Serum pH During Treatment, hr 


1 362 47,026 174 78,431 5,758 74,454 7.12 108 
2 1,469 42,142 3,862 53,262 ! IT 27,515 6.8 48 


3 11,210 30,418 9,583 16,390 60,898: 60,684 7.05 6 
4 17,050 74,685 17,408 98,309 23,473 65,722 7.10 
5 


68,454 
6 17,730 


45,851 
40,104 


48,925 
22,773 


44,619 
60,540 


51,138 
39,535 - 


71,527 
62,587 





*PHA indicates phytohemagglutinin; ConA, concanavalin A; PWM, pokeweed mitogen. 


drawn for lymphocyte studies. These 
latter patients were still in ketoacido- 
sis but their lymphocytes showed 
higher test values than did these of 
the untreated patients. Their re- 
sponses to one or all of the mitogens 
nonetheless increased during treat- 
ment. 


Effect of Plasma 


No consistent depression in lympho- 
cyte transformations occurred when 
normal lymphocytes were cultured 
with plasma obtained from diabetic 
patients in acute ketoacidosis. Simi- 
larly, no consistent improvement 
greater than the normal error of the 
method was seen when lymphocytes 
from three diabetic patients (2, 5, and 
6) in acute ketoacidosis were cultured 
with normal (homologous) plasma. 
Arithmetic mean responses with au- 
tologous and homologous plasma, re- 
spectively, were as follows: PHA, 
29,217 and 40,473 cpm; ConA, 25,186 
and 53,590 cpm; PWM, 30,316 and 
34,017 cpm. ‘Although a trend seems to 
be present, statistical significance is 
not. This is probably due primarily to 
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the small sample size. When lympho- 
cytes from three control donors were 
cultured with autologous plasma that 
was adjusted to varying glucose 
concentrations (300, 500, or 700 mg/ 
dl), no changes were seen in transfor- 
mation response to PHA, ConA, or 
PWM. 


COMMENT 


During diabetic ketoacidosis, a pro- 
found but transient depression in 
lymphocyte transformations to at 
least one mitogen occurred in three of 
the six patients tested. These im- 
paired lymphocyte transformations 
reversed within hours after treatment 
was initiated, usually while the pa- 
tient was still ketonemic. Lymphocyte 
transformations to all mitogens re- 
verted to normal values within a week 
of the initial study in all patients. In 
fact, a slight rebound effect was seen 
whereby mitogenic values exceeded 
those of normal controls. It seems that 
in diabetic children, the ketonemic 
state must be metabolically uncom- 
pensated before abnormalities occur 
in lymphocyte transformations. Nor- 


24 
7.18 36 
7.10 20 


mal lymphocyte transformations were 
found in five patients who had mild 
ketonuria and hyperglycemia but no 
acidosis. Paradoxically, delayed-hy- 
persensitivity skin testing was normal 
in five of the six patients in acute 
ketoacidosis. All patients with greatly 
reduced values for lymphocyte trans- 
formations had positive skin tests to 
one or more antigens, indicating an 
absence of true anergy. Similar disso- 
ciations between lymphocyte trans- 
formations and skin testing have been 
previously described during other 
illnesses." aS 

Our data concur with those of 
previous studies that showed that 
patients in good diabetie control have 
normal lymphocyte transformations 
while those in poor control have 
depressed responses.* These other 
authors suggested that the lympho- 
cytic defect is a transient "metabolic 
abnormality" rather than a perma- 
nent immunologic derangement. Our 
data support this contention and 
further indicate the rapid reversibili- 
ty of these defects. Causes for these 
transient abnormalities and their clin- 
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ical importance are unknown. Hyper- 
glycemia should probably not be 
implieated since we found that vary- 
ing glucose concentrations did not 
adversely effect transformations of 
lymphocytes from normal subjects. No 
circulating inhibitors of lymphocyte 
transformation were found in the 
plasma of diabetie children. However, 
acidosis, ketosis, and hyperlipidemia 
. could act independently or in concert 
to alter lymphocyte function. A tran- 
sient abnormality in the lymphocyte 
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membrane??? or in its internal metab- 
olism could well be invoked. 
Ketoacidosis exerts other deleter- 


ious effects on the immunologic 
system, including impairments of bac- 
tericidal capacity'*'^ and of the local 
exudative cellular response. Fatal 
mucormycosis develops in diabetic 
rats in ketoacidósis when inoculated 
with this fungus, whereas normal rats 
become only locally infected." Simi- 
larly in humans, most cases of mucor- 
mycosis have occurred in diabetic 
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patients in ketoacidosis or in very 
poor diabetic control.” 

In conclusion, these preliminary 
studies showed that transient in vitro 
defects in cell-mediated immunity 
occur during acute diabetic ketoacido- 
sis. 


This investigation was supported in part by 
grant AM 20572 from the Michigan Diabetes 
Research and Training Center. 

Mary Lou Magilavy assisted with the statisti- 
cal analyses, Emil Reinhalter and Elizabeth 
Corwin provided laboratory assistance, and Paul 
Quie, MD, reviewed the manuscript. 


in the rabbit. Bull Johns Hopkins Hosp 84:334- 
345, 1949. 

15. Dubos RJ: Effect of ketone bodies and 
other metabolites on the survival and multiplica- 
tion of staphylococci and tubercle bacilli. J Exp 
Med 98:145-155, 1953. 

16. Perillie PE, Nolan JP, Finch SC: Studies of 
the resistance to infection in diabetes mellitus: 
Local exudative cellular response. J Lab Clin Med 
59:1008-1015, 1962. 

17. Sheldon W, Bauer H: The development of 
the acute inflammatory response to experimental 
cutaneous mucormycosis in normal and diabetic 
rats. J Exp Med 110:845-852, 1959. 

18. Hoagland RJ, Sube J, Bishop RH, et al: 
Mucormycosis, Am J Med Sci 242:415-422, 1961. 

19. Abramson E, Wilson D, Arky RA: Rhino- 
cerebral phycomycosis in association with diabet- 
ic ketoacidosis: Report of two cases and a review 
of clinical and experimental experience with 
amphotericin B therapy. Ann Intern Med 66:735- 
742, 1967. 


Errors in Tables and Text.—In the article titled “Growth Hormone Deficiency, Brain 
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HGH) instead of column 3 should have an “X” under it for the Frankel and Laron entry. 
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Ring Chromosome 13 in a Child 


Irregular Phenotypic Expression of Ring 13 Syndrome 


With Minor Dysmorphic Features 


Ram S. Verma, MSc, PhD; Harvey Dosik, MD; Imtiaz H. Chowdhry, MD; Ramesh C. Jhaveri, MD 


è A patient with ring chromosome 13 
had some physical stigmata that to our 
knowledge have not been reported in 
previous articles. These include alopecia, 
scattered pigmentation, trigonocephaly, 
and telecanthic fold. This case reempha- 
sizes how mitotic instability can produce 
clinical features during the critical period 
of organogenesis. 

(Am J Dis Child 132:1018-1021, 1978) 


s a result of the recent advent of 

. banding techniques, several in- 
vestigators have been able to correlate 
phenotypic abnormalities with specif- 
ic bands on chromosomes.'? Based on 
the literature, some authors have 
suggested that patients with "ring" 
chromosomes would be phenotypically 
similar, and attempts have been made 
to associate special rings with definite 
malformation syndromes. A distinct 
syndrome caused by partial monoso- 
my for the long arm of chromosome 13 
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is assumed to exist. However, several 
investigators reject the existence of 
definite ring syndromes and have 
strongly suggested that different pa- 
tients with rings of a particular chro- 
mosome would display diverse clinical 
features.** We report a case of ring 
chromosome 13 (r13) and compare the 
physical characteristics of our patient 
with those of previously described 


patients with r13 syndromes. It 
appears that the r13 syndrome pre- 
sents a variable phenotype that makes 
diagnosis on a clinical basis difficult. 
There are varying degrees of mitotic 
instability in patients with r13 syn- 
drome, thus resulting in a population 
of cells with a variable genotype with 
subsequent variability of phenotypic 
expression.^ !^ 













Clinical Features 





High-arched palate 


Hand and foot abnormality 
Renal defect 

Alopecia 

Scattered pigmentation 
Trigonocephaly 
Telecanthic fold 


* + indicates present; —, absent. 
TNR indicates not reported. 


Table 1.—Comparison of Clinical Features of Our Patient With 19 Previously 
Reported Cases 


Protruding maxillary incisors 8/22 — 
Heart murmur 8/16 — 














Features in 
Our Patient* 


Frequency 
of Symptoms 








8/22 + 






11/22 — 







10/22 — 
2/22 — 







NRT + 
NR + 
NR * 
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REPORT OF A CASE 


The patient was born Aug 17, 1974, the 
product of a 38-week gestation. The ages of 
her mother and father were 41 and 48 
years, respectively. The patient is the last 
child of healthy parents. There was no 
consanguinity of either parents or grand- 
parents. The mother had gestational 
diabetes for which no medication was 
prescribed. There was no history of 
unusual medication and the antenatal peri- 
od was uneventful. All eight siblings are 
normal. At birth the patient weighed 2,160 
g, and the head circumference was 31.5 cm. 
The Apgar score was 6 and 8 at one and 
five minutes, respectively. She was treated 
with phototherapy for neonatal hyperbili- 
rubinemia. Her psychomotor development 
has been slow compared with other 
siblings. The patient was admitted to the 
Jewish Hospital and Medical Center of 
Brooklyn (NY) with a history of diarrhea 
and failure-to-thrive. At 2 years 8 months 
her head circumference was 43 cm, her 
height was 81 cm, and her weight was 10 
kg. All physical values were below the third 
percentile. Positive physieal findings in- 
cluded the following: microcephaly, trigon- 
ocephaly, telecanthus, a broad nasal bridge 
(a trait shared by the mother and siblings), 
a high-arched palate, a left preauricular 
sinus, a long philtrum, scattered alopecia 
(especially on the occiput), bilateral sym- 
metrical depigmented spots on the arms 
and shoulders, mild talipes, pes planus, and 
bilateral clinodaetyly. The following find- 
ings were not present: malformed or low- 
set ears, arrhinencephaly, epicanthus, mi- 
crophthalmia, hypertelorism, prominent 
incisors, micrognathia, malformation of 
the tongue, or thumb, and cardiac or renal 
abnormalities. The patient had some phys- 
ical characteristics that have not been 
reported in other cases of r13 syndrome 
(Table 1). Results of ophthalmologic and 
audiometric examinations were within 
normal limits. Findings of a neurological 
evaluation and bone age were compatible 
with 1%- to 2-year chronological age. Der- 
matoglyphie findings included an increase 
in arches (2/10) and radial loops (2/10), and 
a lower ridge count (56). Palmar patterns 
were unremarkable. The atd angle was 
normal. There were no abnormal crease 
patterns. The main line exits were normal 
and there were no high pattern intensities 
(Fig 1). 


RESULTS 
Cytogenetic Findings 


Chromosome preparations were 
made from short-term lymphocyte 
and skin fibroblast cultures. The 
following sequential banding tech- 
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Fig 1.—Top left, Patient aged 3 years 3 months. Top right, Facial features. Bottom left, 
Side view. Bottom right, Back of head showing loss of hair. 


Table 2.—Number of Metaphase Spreads Studied 


No. of Metaphases With 


Chromosome Counts 








Banding 46, XX, 47, XX, —13, 
Technique* —13, +r13 * Two Rings 45, XX, —13 
GTG Peripheral blood 18 2 
Conventional Peripheral blooc 13 2 
Conventional Skin fibroblasts 18 2 


Total 92 3 5 


*GTG indicates G bands by trypsin using Giemsa stain; RFA, R bands by fluorescence using 
acridine orange stain; CBG, C bands by barium hydroxide using Giemsa stain. 
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niques were used: Q bands by fluores- 


P & cence using quinacrine hydrochloride 
eee — 7 LEM , mÉ.— ome  (QFQ), R bands by fluorescence using 
i * . ' " | acridine orange stain (RFA), G bands 
: - r E 
2 4 


by trypsin using Giemsa stain (GTG), 
and C bands by barium hydroxide 
using Giemsa stain (CBG)."^* One 
hundred metaphases from the patient 


LI ; and 20 metaphases from each parent 
— E | è were examined. The QFQ-banded 
e chromosomes were photographed us- 

6 7 


ing a photomicroscope. The CBG and 
GTG-banded chromosomes were pho- 
tographed on high-contrast copy film; 
RF A-banded chromosomes were pho- 


— — ~ ! 4 | om tographed on color film. 
Hi The distribution of chromosome 
counts in 100 metaphases is given in 
11 12 XX Table 2. A ring chromosome replaced 
chromosome 13 (Fig 2 and 3). The ring 
was proportionally small with an aver- 
DOR E CABOS Te age diameter of a G-group chromo- 
—e »* ' i ry S some and proved to be rather stable 
^ ^ ^H during mitosis (92% cells). Three 
metaphase spreads showed two rings, 
"Ao Ax five had no rings, and two had 
Pits double-sized rings (Fig 4). Through 


ui^ "TN multiple-banding techniques, it was 
4 


tet 


determined that the long arm was 


f V broken at region 3, band 4; and the 
17 18 ic short arm was broken at region 1, 
s band 1 (ie, 46, XX, r13 [p11—q34]). 
as ae 4— pag Results of cytogenetic studies in both 
á Z 5 parents were normal. 
h, p 

19 20 € oor COMMENT 
The patient came to the hospital 
BÀ nea di 67 with gastroenteritis and was investi- 
gated for failure-to-thrive. Cytoge- 
21 22 netic studies showed that she had a 
r13. A number of investigators have 
Fig 2.—Complete karyotype of patient showing r13 chromosome (R bands by fluores- indicated that ring 13 exists as a 


` cence using acridine orange stain). clinical entity or entities.^*9:7:5 Nje- 


buhr and Ottosen® suggested three 

possible distinct clinical syndromes 

Fig 3.—Partial karyotype of D-group chromosomes (see text for explanation). involving r13. These were based on the 
: variable loss of genetic material from 

the long arm of chromosome 13 during 
the formation of the ring. In detecting 
these syndromes, partial deletion of 
the long arm of chromosome 13 was 
equated with a ring in which similar 
material was lost. Thus, three groups 
were identified: Group 1 involved the 

QFQ À © 68 (t! E o 4 a i 4 loss of segments 13934 and 13433 and 


was characterized by severe mental 
retardation, microcephaly with true 
hypertelorism, salient frontal bossing 
erasing the nose bridge, forward- 


1020 AmJ Dis Child—Vol 132, Oct 1978 Ring Chromosome—Verma et al 


CELL NUMBER 





Ce i) eo i o la a ee 7 


Pre im "n»oe T VE mae 


CONVENTIONAL STAIN WITH ORCEIN 





Fig 4.—Heteromorphism of ring chromosome showing one and two centromeres in ring 


by several banding techniques. 


slanting maxillary incisors, and large 
ears with deep sulci helici. Group 2 
was characterized by hypoplastic or 
absent thumbs and involved the addi- 
tional loss of the segment 13432 and 
part of 13q31. Group 3 involved an 
interstitial deletion of 13021 and was 
found in patients with retinoblasto- 
ma. Others have questioned the exis- 
tence of a r13 syndrome.**"* 

In our patient's case the short arm 
was broken at 13p11 with concomitant 
loss of bands 13p12 and 13p13, where- 
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as the long arm was broken at 13q34 
with a minimum loss and preservation 
of bands 13831, 32, and 33. Deletion of 
the short arm of human acrocentric 
chromosomes does not have clinical 
consequences.” The clinically relevant 
segments in the case of r13 are located 
on the long arm.” Nevertheless, we 
were unable to explain the clinical 
features in our patient on the basis of 
the loss of specific bands during the 
formation of the ring. Mitotic insta- 
bility, producing monosomy (5% of all 
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advantage over other antimicrobial agents 


Bactrim demonstrates 93% success rate 
in multicenter studies 


High efficacy against major otic pathogens 
Bactrim is highly effective against acute otitis media caused by Str. 
pneumoniae (D. pneumoniae) or H. influenzae. An overall efficacy of 93% 
was reported in a multicenter evaluation* of 121 patients with acute otitis 
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strains of H. influenzae 
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Useful in patients allergic to penicillins 
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serious reactions can occur, none were noted in these studies. Contraindica- 
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hemolytic streptococci from the tonsillopharyngeal area. 


*Data on file, Medical Department, Hoffmann-La Roche Inc. 
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and 200 mg sulfamethoxazole. 


Tablets Small, easily swallowed, scored 


Each tablet contains 80 mg trimethoprim 


and 400 mg sulfamethoxazole. 


Convenient b.i.d. therapy 


Before prescribing, please consult complete product information, a sum- 
mary of which fcllows: 

Indications and Usage: For the treatment of urinary tract infections due 
to susceptible strains of the following organisms: Escherichia coli, 
Klebsiella-Entercbacter, Proteus mirabilis, Proteus vulgaris, Proteus mor- 
ganii. It is recommended that initial episodes of uncomplicated urinary 
tract infections be treated with a single effective antibacterial agent rather 
than the combination. Note: The increasing frequency of resistant organisms 
limits the usefulness of all antibacterials, especially in these urinary tract infec- 
tions. 

For acute otitis media in children due to susceptible strains of 
Haemophilus infiuenzae or Streptococcus pneumoniae when in physi- 
cian's judgment it offers an advantage over other antimicrobials. Limited 
clinical information presently available on effectiveness of treatment of 
otitis media with Bactrim when infection is due to ampicillin-resistant 
Haemophilus infiuenzae. To date, there are limited data on the safety of 
repeated use of Bactrim in children under two years of age. Bactrim is not 
indicated for prophylactic or prolonged administration in otitis media at 
any age. 

Also for the treatment of documented Pneumocystis carinii pneumonitis. 
To date, this drug has been tested only in patients 9 months to 16 years of 
age who were immunosuppressed by cancer therapy. 

Contraindications: Hypersensitivity to trimethoprim or sulfonamides; preg- 
nancy; nursing mothers; infants less than two months of age 

Warnings: BACTRIM SHOULD NOT BE USED TO TREAT STREPTOCOC- 
CAL PHARYNGITIS. Clinical studies show that patients with group A 
B-hemolytic streptococcal tonsillopharyngitis have higher incidence of bac- 


teriologic failure when treated with Bactrim than do those treated with penicillin. 


Deaths from hypersensitivity reactions, agranulocytosis, aplastic anemia and 
other blood dyscrasias have been associated with sulfonamides. Experience 
with trimethoprim.is much more limited but occasional interference with hema- 
topoiesis has been reported as well as an increased incidence of thrombo- 
penia with purpura in elderly patients on certain diuretics, primarily thiazides. 
Sore throat, fever. pallor, purpura or jaundice may be early signs of serious 
blood disorders. Frequent CBC's are recommended; therapy should be dis- 
continued if a significantly reduced count of any formed blood element is 
noted 

Precautions: Use cautiously in patients with impaired renal or hepatic func- 
tion, possible folate deficiency, severe allergy or bronchial asthma. In patients 
with glucose-6-phosphate dehydrogenase deficiency, hemolysis, frequently 
dose-related, may occur. During therapy, maintain adequate fluid intake and 
perform frequent urinalyses, with careful microscopic examination, and renal 
function tests, particularly where there is impaired renal function. 


Adverse Reactions: All major reactions to sulfonamides and trimethoprim are 
included, even if not reported with Bactrim. Blood dyscrasias: Agranulocytosis, 
aplastic anemia, megaloblastic anemia, thrombopenia, leukopenia, hemolytic 
anemia, purpura, hypoprothrombinemia and methemoglobinemia. Allergic 
reactions; Erythema multiforme, Stevens-Johnson syncrome, generalized skin 
eruptions, epidermal necrolysis, urticaria, serum sickness, pruritus, exfoliative 
dermatitis, anaphylactoid reactions, periorbital edema, conjunctival and 
scleral injection, photosensitization, arthralgia and allergic myocarditis. Gas- 
trointestinal reactions: Glossitis, stomatitis, nausea, emesis, abdominal pains, 
hepatitis, diarrhea and pancreatitis. CNS reactions: Headache, peripheral 
neuritis, mental depression, convulsions, ataxia, hallucinations, tinnitus, ver- 
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igo, insomnia, apathy, fatigue, muscle weakness and nervousness. Miscel- 
laneous reactions: Drug fever, Chills, toxic nephrosis with oliguria and anuria, 
periarteritis nodosa and L.E. phenomenon. Due to certain chemical similarities 
to some goitrogens, diuretics (acetazolamide, thiazides) and oral hypogly- 
cemic agents, sulfonamides have caused rare instances of goiter production, 
diuresis and hypoglycemia in patients; cross-sensitivity with these agents may 
exist. In rats, long-term therapy with sulfonamides has produced thyroid 
malignancies. 

Dosage: Not recommended for infants less than two months of age. 
URINARY TRACT INFECTIONS IN ADULTS AND CHILDREN AND ACUTE 
OTITIS MEDIA IN CHILDREN: 

Adults: Usual adult dosage for urinary tract infections—1 DS tablet (double 
strength), 2 tablets (single strength) or 4 teasp. (20 ml) b.i.d. for 10-14 days. 
Children: Recommended dosage for children with urinary tract infections or 
acute otitis media —8 mg/kg trimethoprim and 40 mg/kg sulfamethoxazole 

per 24 hours, in two divided doses for 10 days. A guide follows: 

Children two months of age or older 





Weight. Dose— every 12 hours 
lbs kgs Teaspoonfuls Tablets 
20 uw 1 teasp. (5 ml) Ve tablet 
40 18 2 teasp. (10 ml) 1 tablet 
60 27 3 teasp. (15 ml) 1Ve tablets 
80 36 4 teasp. (20 ml) 2 tablets or 
1 DS tablet 
For patients with renal impairment: 
Creatinine Recommended 
Clearance (ml/min) Dosage Regimen 
Above 30 Usual standard regimen 
15-30 Ve the usual regimen 
Below 15 Use not recommended 


PNEUMOCYSTIS CARINII PNEUMONITIS: Recommended dosage: 

20 mg/kg trimethoprim and 100 mg/kg sulfamethoxazole per 24 hours in 
equal doses every 6 hours for 14 days. See complete product information 

for suggested children's dosage table. 

Supplied: Double Strength (DS) tablets, each containing 160 mg trimetho- 
prim and 800 mg sulfamethoxazole, bottles of 100; Tel-E-Dose* packages of 
100; Prescription Paks of 20. Tablets, each containing 80 mg trimethoprim and 
400 mg sulfamethoxazole—bottles of 100 and 500; Tel-E-Dose* packages of 
100; Prescription Paks of 40, available singly and in trays of 10. Oral suspen- 
sion, containing in each teaspoonful (5 ml) the equivalent of 40 mg trimetho- 
prim and 200 mg sulfamethoxazole, fruit-licorice flavored— bottles of 16 oz 

(1 pint) 
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Pediatric Clinical Pharmacology 


è Significant differences exist between 
children and adults in their handling of a 
large number of therapeutic agents. The 
relative immaturity of the pediatric patient 
and the continuous state of development 
of body and organ functions influence 
both drug effects and drug disposition. 
Daily dosage requirements vary with age. 
For many drugs, children require and 
tolerate much more of a drug, relative to 
their size, for the same effect. Newborns 
may need more or less of a drug for a 
comparable effect. 

A conceptual framework is provided to 
aid in understanding the individuality of 
the pediatric patient's drug disposition 
processes based on differences in physi- 
ologic functions affecting drug absorp- 
tion, distribution, metabolism, and excre- 
tion. Additional data are needed on drug 
disposition in children of all ages to 
maximize therapeutic drug usage with 
avoidance of toxicity. 

(Am J Dis Child 132:1025-1032, 1978) 


t is well recognized that children 
cannot be viewed as "little adults" 
with respect to either drug effects or 
drug disposition. Pediatric therapeu- 
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tics and toxicology deal with an imma- 
ture organism in a continuous state of 
development of body and organ func- 
tions. Drug effects on developmental 
processes that may be ongoing in the 
pediatric patient must also be consid- 
ered. 

The “drug disasters” of the 1950s 
and 1960s dramatically emphasized 
the individuality of the pediatric 
patient’s response to drugs. When 
accepted doses of chloramphenicol 
were given to newborn infants with 
suspected or confirmed sepsis, unex- 
pected deaths resulted from the 
“gray-baby syndrome.” We now know 
that newborn infants, especially pre- 
mature ones, cannot appropriately 
metabolize or excrete this drug 
because of hepatic and renal immatu- 
rity, and that the deaths probably 
resulted from inadvertent overdosage 
with resultant vascular toxicity.’ Sul- 
fisoxazole therapy for sepsis caused 
kernicterus even with low levels of 
serum bilirubin because of the drug’s 
previously unsuspected interference 
with normal binding of bilirubin to 
albumin? The thalidomide disaster 
brought attention to the possibility of 
inducing congenital malformations 
with a drug considered to be nontoxic 
to the adult. More recently, diethyl- 
stilbesterol taken by pregnant women 
to prevent spontaneous abortion has 


resulted in vaginal adenocarcinoma‘ 
and structural urogenital anomalies in 
female offspring. 

The Kefauver-Harris amendments 
of 1962 were passed in response to the 
preceding therapeutie misadventures, 
and required stringent Food and Drug 
Administration regulation of all test- 
ing of drugs on humans prior to 
marketing. Before 1962, the FDA 
evaluated the data on animals and 
humans only at the time the manufac- 
turer sought governmental approval 
to market the drug, and the legal 
focus was on evidence of safety rather 
than efficacy. 

Although this legislation and the 
consequent regulations were intended 
to protect children, they have not been 
totally beneficial to the pediatric 
patient. The FDA regulations require 
that a drug labeled for use in children 
must be investigated in children for 
its efficacy and safety. Relatively few 
data have been generated in children 
for drugs marketed since 1962, in 
large part because the complex medi- 
colegal issues of experimentation in 
children? have not been settled in ei- 
ther the lay or professional spheres. 

Without such data, the FDA will not 
approve labeling of a drug for use in 
the pediatric patient. Our patients 
are, therefore, “therapeutic orphans,’”® 
restricted at least in theory from 
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Fig 1.—Serum concentration of phenytoin as function of daily 
dose (milligrams per kilogram of body weight) in children and 
adults. Solid lines indicate data for children; broken lines, for 
adults. X was not included in regression analysis by original 
authors. Resultant serum concentrations were statistically signif- 
icantly lower in children weighing less than 30 kg as compared to 


Fig 2.—Serum concentration of phenobarbital as function of daily 
dose (milligrams per kilogram of body weight) in children and 
adults. Solid circles indicate inpatients; open circles, outpatients. 
Solid lines indicate data for children; broken lines, for adults. 
Resultant serum concentrations were statistically significantly 
lower in children weighing less than 30 kg as compared to adults 


adults (from Svensmark and Buchthal’). 


receiving drugs that have not been 
approved for use in the pediatric 
patient. The FDA requires manufac- 
turers to include prohibitive clauses 
for a product’s use, clearly stating 
that the drug “should not be used in 
children because data as to its efficacy 
and safety are lacking in this age 
group.” As a result, we may be with- 
holding excellent therapeutic agents 
or using toxic drugs or insufficient or 
toxic doses in our patients. 

There is no simple valid means of 
extrapolating to children the dosage 
guidelines determined in adults. Dos- 
age schedules based on body weight 
(milligrams per kilogram) may be 
insufficient in attempting to achieve 
a given serum concentration, as seen 
in Fig 1 and 2.’ Surface area basis of 
dosage (milligram per square meter) 
may be more valid because this 
measurement correlates with some of 
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(from Svensmark and Buchthal’). 


the physiologic functions important in 
determining differences in pharmaco- 
kinetics in patients of different ages. 
However, this method is still not 
adequate. 

Children require and_ tolerate 
greater daily doses of many drugs to 
achieve the same serum concentration 
or effect as adults. Newborns and 
infants may require more or less of a 
drug for a comparable effect. The 
goal, needless to say, is to achieve the 
desired therapeutic effect without 
toxicity, not to achieve an arbitrary 
drug concentration in blood or other 
body fluid. Incorrect drug dosages 
may interfere with this goal. 

Despite the knowledge that drugs 
ingested by pregnant women may 
have untoward effects on the devel- 
oping fetus or be handled differently 
by the newborn, worrisome prescrib- 
ing patterns continue. A recent pro- 


spective study of a middle- to upper- 
class population of gravid women 
found a mean intake of 9.6 (range, 1 to 
37) drug preparations during preg- 
nancy, with a mean of 6.4 prescribed 
by the physician. 

The continuing use of tetracyclines 
in children also indicates inadequate 
application of the knowledge of the 
differential effects of agents on the 
developing organism. The Committee 
on Drugs of the American Academy of 
Pediatries found no absolute indica- 
tion for the use of tetracyclines in 
children less than 8 years of age, 
reflecting in part the interference of 
these drugs with calcium metabolism 
and the risk of permanent enamel 
hypoplasia and staining.'^ ?''5» Yet a 
recent review of tetracycline prescrib- 
ing in a rural population found that 
7% of children in this age group had 
received at least one tetracycline 
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prescription, more from surgeons and 
mternists than from pediatricians." 

It is therefore obvious that major 
gaps exist in the application of the 
knowledge of the individuality of the 
pediatric patient's response to drugs. 
It is the purpose of this article to 
review the basic pharmacokinetic 
functions (absorption, distribution, 
metabolism, and excretion) as they 
may affect drug disposition in the 
newborn and older child. Several 
recent reviews have summarized the 
available data on specific drugs,'^-'* 
and these data will not be discussed 
here. 


ABSORPTION 


The rate at which a drug enters the 
bloodstream depends on the route by 
which it is given, and on the physico- 
chemical properties of the drug that 
determine its passage across all mem- 
branes: molecular weight, lipid solubil- 
ity, and degree of ionization. 

For absorption from peripheral 
sites (intramuscular, subcutaneous), 
tissue perfusion is important. The 
vasomotor instability of the newborn 
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may interfere with a drug's absorp- 
tion from muscle or subcutaneous 
tissue. As in a patient of any age, 
shock with impaired peripheral circu- 
lation will result in decreased absorp- 
tion, and a depot of drug will remain 
to be absorbed when blood flow stabi- 
lizes. 

After oral dosing, most drug ab- 
sorption takes place in the small intes- 
tine, which provides a very large 
surface area and a wide pH range (4 to 
8) that favors the absorption of the 
nonionized absorbable form of most 
drugs. 

Newborns have relative gastroin- 
testinal dysfunction that may alter 
the speed and efficiency of drug 
absorption. The acidity of the gastric 
juices is not developed until 24 to 48 
hours after birth. There may be a 
delay in maturation of intestinal 
enzyme systems necessary to alter the 
form of a drug before absorption can 
occur. In addition, intestinal motility 
may be markedly decreased, especial- 
ly if the newborn suffers from cardio- 
respiratory or gastrointestinal disease 
that precludes oral feedings. Any of 
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these alterations may influence dos- 
age requirements and ultimate drug 
effects. 

Beyond the newborn period, there 
are no functional differences between 
the healthy child and adult that should 
alter drug absorption from the gas- 
trointestinal tract. 


DISTRIBUTION 


The apparent volume of distribu- 
tion (AVD) is a useful mathematical 
expression, calculated by dividing the 
total amount of drug in the body by 
the theoretical plasma concentration 
that would exist, after instant equili- 
bration, at time zero, following an 


intravenous bolus injection (Fig 
3). (pp20-21) 


AVD (liters) = 
total drug in body (mg) 


plasma concentration (mg/liter) 


This concept is important in drug 
dosing, that is, in calculating a "load- 
ing dose" necessary to achieve, with- 
out delay, a certain plasma drug 
concentration. The AVD describes 


Fig 3.—Fundamental pharmacokinetic relationships for single 
dose of drug. A drug (500 mg) is administered intravenously and 
plasma samples are obtained for determination of drug concen- 
tration. Concentration falls rapidly initially, as distribution occurs. 
First-order elimination kinetics follow. Extrapolation of this line 
indicates hypothetical plasma concentration of 12 ug/ml at 
zero-time. The AVD = 500/12 = 41.7 liters. Half-time of drug 
elimination is estimated to be three hours (from Goodman and 
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Fig 4.—Developmental changes in total body water, intracellular, 
and extracellular water in infants and children. Changes are 
expressed as percentages of body weight (from Rane and 
Wilson’). 
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that volume that must be filled with 
the drug before the desired plasma 
concentration can be achieved. If a 
drug is highly concentrated in tissues, 
the AVD can be much greater than 
the total body water, since the tissue 
sites would have to be saturated 
initially. The AVD is also useful in 
comparing different age groups or 
disease states in which intrinsic 
patient variables alter the distribu- 
tion of the drug and therefore affect 
drug dosing. 

There are only limited data avail- 
able on distribution volumes in the 
pediatric patient, especially the new- 
born infant. For several drugs that 
have been studied, the AVD is rela- 
tively greater (l/kg of body weight) in 
the newborn period and throughout 
childhood as compared to the adult." 
This may contribute to the increased 
dosage required for a desired effect or 
serum concentration. 

There are several physiological al- 
terations in children of different ages 
that may affect the volume of distri- 
bution. After entry into the blood- 
stream, drugs are delivered to the 
body tissues, eventually to interact 
with their receptors. The blood flow, 
mass, and fat content of a tissue will 
determine how much of the drug, 
carried in the bloodstream, will reach 
the tissue and be taken up by it. There 
is a continuous change in body weight 
and relative body composition 
throughout childhood. The relative 
body lipid eontent is lower in the 
newborn, especially the premature, 
but the central nervous system consti- 
tutes a greater percentage of the lipid 
mass in infancy. In addition, the 
blood-brain barrier of the newborn 
may be “leaky” and allow increased 
passage of some drugs across it. The 
relative mass of subcutaneous tissue 
increases to its greatest value at 9 
months of age, decreases until 6 years 
of age, then begins to rise again 
as adolescence approaches. These 
changes will affect the distribution of 
lipid soluble drugs. 

A variable believed to be important 
for drug distribution and in determin- 
ing the higher dosage requirements in 
children is the change in the relative 
volumes of the body water compart- 
ments with age (Fig 4)." In addition 
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to any tissue binding that may occur, 
drugs eventually distribute in the 
extracellular or total body water, so 
that the volumes of water available 
are important in determining the ulti- 
mate drug concentration achieved 
with a certain dose. Total body water 
(TBW) as a percentage of total body 
weight is much greater in the 
newborn—8556 in the premature in- 
fant, 75% in the full-term infant— 
decreasing to 59% in the 1-year-old 
and to 55% in the adult. Similarly, 
extracellular water (ECW) as a per- 
centage of total body weight de- 
creases from 40% in the infant to 28% 
in the l-year-old and to 20% in the 
adult. The most abrupt decrease in 
both TBW and ECW values occurs 
during the first year of life. 

Drug binding to serum proteins, 
especially albumin, may be altered in 
the newborn period. It must be 
remembered that only free, unbound 
drug is available to migrate into body 
tissues and interact with receptors; 
drug bound to serum proteins is inac- 
tive and held in reserve. For drugs 
that are highly bound, a seemingly 
small change in the percent bound can 
significantly alter the amount that is 
free. For example, decreasing the 
percent bound from 95% to 90%, while 
decreasing bound drug by only 5%, 
will double the amount of free drug 
available. 

There are both quantitative and 
qualitative differences in newborn 
albumin drug binding. Newborns, 
especially prematures, may have de- 
creased concentrations of serum albu- 
min, with “normal” values ranging 
from 2.5 to 5.0 g/dl. Newborn albumin 
also exhibits decreased binding affini- 
ty for certain drugs, with resultant 
increases in the free fraction. The 
presence of hyperbilirubinemia fur- 
ther increases the free fraction of the 
drugs studied, presumably by biliru- 
bin displacement of the drug from its 
albumin binding site.'*'* 

The relationship between the de- 
gree of drug protein binding, changes 
that occur in the amount of free drug, 
and the resultant serum concentration 
is not a straightforward one. In- 
creased amounts of free drug will 
increase availability to receptors, but 
also to some metabolic and excretory 


functions. In addition, some hepatic 
metabolic and renal tubular functions 
can eliminate both bound and free 
drug. The AVD of the drug may be 
altered without a change in the overall 
drug elimination. One therefore can- 
not readily predict the resultant net 
effect on a particular drug's pharma- 
cokineties. 


METABOLISM 


Metabolism and excretion together 
constitute the body's mechanisms for 
eliminating drugs. There are marked 
variations in rates of elimination in 
infants and children compared to 
adults. 

The liver is quantitatively the most 
important organ for drug metabolism 
in all age groups. Drug biotransfor- 
mation into inactive (or, less frequent- 
ly, active) metabolites can be achieved 
through a variety of pathways: mi- 
crosomal or nonmicrosomal oxidation, 
reduction, hydrolysis, and conjuga- 
tion. 

There is a change in the relative 
hepatic size with increasing age. The 
fetal liver is 476 of the total body 
weight; the adult liver is 2%. That is, 
there is a 50% decrease in the relative 
liver size, on a gram-per-kilogram 
body weight basis, from birth to adult- 
hood. This provides the child with a 
markedly increased relative hepatic 
surface area available for drug metab- 
olism and is important in determining 
the overall rate of elimination for 
those drugs that undergo hepatic 
metabolism. 

The second important variable for 
drug metabolism is the quantitative 
change in the hepatic drug-metaboliz- 
ing enzyme systems with increasing 
postnatal age. Immature animals in 
general have decreased enzymatic 
capabilities for those systems that 
have been studied. Application of 
animal data in this area is difficult, 
since there is marked variability 
between species and systems under 
study in terms of their degree of 
immaturity at birth and the time 


course of development to adult levels 


of activity.^ In general, analysis of 
the human newborn's capacity to 
metabolize specific agents in common 
therapeutic use is still lacking. 

In the newborn period, the balance 
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Physiologic Alterations That May Contribute to Variations in Pharmacokinetics in Children as Compared to Adults 


Newborns Older Children 
Absorption Subcutaneous, intramuscular vasomotor instability 


Oral 
Y Intestinal motility 
Y Gastric acidity 
Delayed intestinal enzyme development 
Distribution Relative organ mass, fat content, blood flow Relative organ mass, fat content, blood flow 
“Leaky” blood-brain barrier d.a 
Alteration in body water compartments Alteration in body water compartments 
Y Serum albumin 
Y Albumin drug binding 
Metabolism Enzyme immaturity 4 
4 Relative hepatic size 4 Relative hepatic size 
Excretion Y Glomerular filtration rate 
Tubular function 
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Fig 5.—First-order rate of elimination. Decline of ethanol content in blood following intravenous administration 
of a small dose. Left, Ordinate is concentration in blood on an arithmetic scale; right, on a logarithmic scale. 
Half-elimination time (t,,.) is about 20 minutes (from Marshall and Fritz?). 
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of the increased hepatic surface area 
available for drug metabolism and the 
enzyme immaturity will determine 
the net ability of the patient to elimi- 
nate the drug in question. Most agents 
eliminated via this route have de- 
creased rates of elimination in prema- 
ture and fullterm newborns," * 
indicating an overall decreased hepat- 
ic metabolie capability. Where it has 
been attempted, correlation cannot be 
made between rates of elimination 
and any measurement of age: postna- 
tal, postconceptual, gestational.'* 
Thus, the degree of impairment of 
hepatic metabolism of an agent can- 
not be predicted without specific 
study in newborn children. 

Newborns do not have decreased 
drug metabolizing capacity for all 
drugs. This especially pertains if 
transplacental exposure to a drug has 
occurred, for example, in chronic anti- 
convulsant therapy for the moth- 
er.'?-?? 

In late infancy and childhood, many 
drugs are eliminated via hepatic 
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metabolism at greater rates than in 
adults. Wide interindividual varia- 
tions in rate of elimination occur in 
patients of all ages. Phenobarbital, 
phenytoin, carbamazepine, ethosux- 
imide, propoxyphene, and theophyl- 
line, among others, have been studied 
in some detail in older children.'^'*?:-?* 
The increased elimination rates are 
assumed to reflect the increased rela- 
tive hepatic size available for drug 
metabolism. 


EXCRETION 


Excretion is the ultimate route for 
drug elimination from the body, ei- 
ther as unchanged drug or as metabo- 
lites produced by the liver or other 
tissues. Excretion may occur through 
bile, feces, urine, or lungs, with the 
kidney the primary drug excretory 
organ. 

As with the liver, there are develop- 
mental changes that occur in the renal 
drug-eliminating processes. In the 
newborn, the glomerular filtration 
rate (GFR) is decreased to 30% to 50% 
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- gi . v3 y EE. — Sapt- Eyiti > : va d A Ute "n " " ? 


of the adult values, presumably as a 
result of increased renal vascular 
resistance with decreased renal blood 
flow, only 20% to 40% that of the adult. 
Tubular secretory and reabsorbing 
capacity is also impaired. 

Many drugs depend primarily on 
renal excretion for elimination from 
the body, most importantly most anti- 
biotics. Decreased renal function can 
greatly increase the time of a drug’s 
sojourn in the body, and dosage 
adjustments must be made to avoid 
toxic drug serum concentrations and 
drug accumulation. However, not all 
drugs eliminated unchanged via the 
kidneys in the adult may follow this 
pattern. Colistin, for example, is 
excreted by glomerular filtration in 
the adult. Its elimination rate does not 
vary throughout the neonatal period, 
however, suggesting that it is being 
eliminated by the newborn via an 
alternate mechanism.*° 

Dosage schedules appropriate to the 
newborn’s impaired renal excretory 
capability have been enumerated for 


NEWBORN 0-4 WEEKS 


INFANT 5-52 WEEKS 
CHILD 1-16 YEARS | 
ADULT GREATER THAN 16 YEARS 


Fig 7.—Elimination half-time as function of age for theophylline (mean + SD): 
newborn (3 to 15 days), 30 + 6.5”; child (1 to 4 years), 3.38 + 1.11”; child (6 to 


16.75 years), 3.69 + 1.13”; adult, 5.56 + 1.46.” 


Fig 6.—Zero-order rate of elimination. Decline of 
ethanol content in blood following intravenous 
administration of a /arge dose. Ordinate is 
concentration in blood on an arithmetic scale. 
Change from zero-order to first-order kinetics 
occurs at low serum concentrations between 23 
and 24 hours after administration (from Marshall 


and Fritz?). 
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Fig 8.—Changes in serum ampicillin half-life with postnatal age (from Axline et al^). 


penicillin," gentamicin, kanamy- 
cin,” amikacin,^ tobramycin,". and 
-= other antibioties." Newborns less 
than 1 week of age require even small- 
er daily doses than those 2 to 4 weeks 
of age. After this crucial first month, 
renal elimination rates approximate 
those of older infants sufficiently that 
separate dosage schedules need not be 
applied. Full adult values for the GFR 
and tubular functions are reached by 5 
to 7 months of age. 

The physiologie factors that differ 
in newborns and older children that 
may affect a drug's pharmacokineties, 
and therefore the patient's dosage 
requirements, are summarized in the 
Table. 


KINETICS OF 
DRUG ELIMINATION 


An understanding of the basic ki- 
netics of drug elimination is essential 
for intelligent drug usage and for 
comparative pharmacology. 

After complete absorption and dis- 
tribution, with stabilization of the 
drug concentration, the amount of 
- drug in the body is a function of the 
amount eliminated via metabolism 
and excretion. The rate of drug disap- 
pearance will reflect the sum total of 
the rates of drug metabolism and 
excretion. 

Since drug absorption may continue 
for some time after oral, intramuscu- 
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lar, or subeutaneous dosing and com- 
plieate the analysis of elimination 
kineties, it is simplest to examine 
drug disappearance after intravenous 
injection (Fig 3). °°?) An initial 
rapid decrease in serum concentration 
occurs, reflecting drug distribution 
throughout the body. A more gradual 
decline, or elimination phase, then 
proceeds. For most drugs, elimination 
follows first-order kinetics: a constant 
fraction of the drug in the plasma is 
eliminated per unit time. The amount 
of drug eliminated per unit time is 
proportional to the amount of drug 
present, and will progressively decline 
as the amount of drug present 
decreases. 

A graphic representation of the 
relationship that derives between 
changing drug serum concentration 
and time is helpful in visualizing the 
process. An arithmetic scale yields a 
curvilinear decay. Plotting on a semi- 
logarithmic scale, with log plasma 
drug concentration vs time as the 
axes, yields a straight line for drug 
elimination. This reflects the constant 
fraction of total drug eliminated per 
unit time (Fig 5).? 

Analysis of the straight-line rela- 
tionship allows a derivation of the 
drug's elimination half-time; that is, 
the time required for elimination of 
half the amount present. The amount 
eliminated in one half-time is one half 
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or 5096 of the total, regardless of the 
absolute amount present. The deriva- 
tion of the drug half-life, as a reflec- 
tion of metabolic and excretory capac- 
ities, allows meaningful comparisons 
of drug elimination processes in 
different age groups. Drug dosage 
regimens are, in part, based on the 
elimination rate and, therefore, sched- 
ules will vary between children and 
adults. 

There are some drugs that are 
handled by zero-order kinetics, with 
elimination that proceeds at a con- 
stant rate, independent of the drug 
serum concentration. In these cases, a 
constant amount of drug is eliminated 
per unit time. For these drugs, path- 
ways available for elimination become 
saturated at a certain drug concentra- 
tion. At higher concentrations the 
reactions proceed at a fixed rate, 
regardless of how much drug is pres- 
ent. As a result, once saturation 
occurs, the total amount of drug in the 
body will rise disproportionately as 
drug intake continues, with a signifi- 
cant risk of toxicity. 

Important examples of substances 
handled in this manner are phenytoin, 
aspirin, and ethanol. They follow first- 
order elimination kinetics at low doses 
and serum concentrations but zero- 
order kinetics at higher doses and 
concentrations. Where the crossover 
in kinetics occurs is different for each 
person. Once above saturation, small 
dosage changes will lead to greater 
elevations in serum concentration 
than expected. At the “usual” doses of 
aspirin for antipyresis and analgesia 
and of phenytoin for seizure control, 
elimination should follow first-order 
kinetics. 

Graphic representation of zero- 
order elimination with an arithmetic 
plot yields a straight line, since a 
constant amount decreases per unit 
time. With a semilogarithmic plot, a 
curvilinear decay results (Fig 6). 

One cannot derive an elimination 
half-time for drugs that follow zero- 
order kinetics since the apparent half- 
life will vary depending on the quanti- 
ty of drug present. One can only calcu- 
late the amount of drug eliminated 
per unit time. 

Despite the relative paucity of data 
on metabolism and excretion of many 
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agents in common usage, generaliza- 
tions can be made regarding compara- 
tive rates of drug elimination in 
patients of different ages. For drugs 
eliminated via hepatic metabolism, 
the half-lives are prolonged in the 
neonatal period, reach a minimal level 
during late infancy and early child- 
hood, and then gradually increase 
through adulthood (Fig 7). For drugs 
eliminated via renal excretion in the 
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unchanged form, the inverse relation- 
ship between elimination rate and 
postnatal age stabilizes at about 1 
month of age, and the half-life is 
fairly constant thereafter (Fig 8).'^ 
Pediatric therapeuties can only ben- 
efit from the generation of additional 
data on the disposition of drugs in 
children. In 1969, the American Acad- 
emy of Pediatries Committee on 
Drugs reviewed the problem of the 
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Denouement and Discussion 


Kocher-Debré-Semelaigne Syndrome 


Fig 1.—Generalized muscle enlargement. Facies are not typical of 
hypothyroidism. 


Fig 2.—Generalized muscle enlargement. 


Fig 3.—Decrease in muscle size after treatment of hypothyroid- 


ism. 


Fig 4.—Growth chart demonstrating substantial increase in height 
after initiation of thyroid treatment. 


Manifestations 


Kocher' first reported the associa- 
tion of generalized muscular "hyper- 
trophy" and hypothyroidism; Debré 
and Semelaigne* subsequently noted 
the decrease in muscle size after 
thyroid therapy. Because of general- 
ized muscle enlargement, especially of 
the calf muscles, patients with this 
syndrome usually have an athletic 
appearance. The cause of the large 
muscles is not known and histopatho- 
logical findings are not consistent.* 


l. Kocher T: Zur Verhutung des Cretinismus 
und cretinoider Zustande nach neuen Forschung- 
en. Dtsch Z Chir 34:556-626, 1892. 

2. Debré R, Semelaigne G: Syndrome of 
diffuse muscular hypertrophy in infants causing 
athletic appearance: Its connection with congen- 


Other conditions in which muscles 
may appear enlarged are certain 
types of muscular dystrophy, hyper- 
trophia muscularum vera, de Lange's 
extrapyramidal syndrome of muscular 
hypertrophy, familial periodic paraly- 
sis, lipodystrophy, and myotonia con- 
genita. Large muscles are occasionally 
found in children with primary hypo- 
thyroidism and therefore it may be 
difficult to determine if these pa- 
tients should be classified as having 
Kocher-Debré-Semelaigne syndrome, 
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especially since the pathogenesis of 
the muscle enlargement is not 
known. 


Genetics 


An autosomal recessive mode of 
inheritance has been suggested. 


Treatment 


After treatment with levo-thyrox- 
ine decrease of the muscle size is 
noted. 


4. Spiro AJ, Hirano A, Beilin R, et al: Cretinis- 
mus with muscular hypertrophy (Kocher-Debré- 
Semelaigne Syndrome): Histochemical ultra- 
structural study of skeletal muscle. Arch Neurol 
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Radiological Case 


of the Month 


Lionel W. Young, MD 


Contributed by Edwin E. Goldberg, MD, Jalayne Morrison 


linical  History.-A 45-year-old 
woman was admitted to the 
hospital for elective minor surgery. 
Her developmental milestones had 
been normal. She was moderately 
short and had fork-like deformities of 
both wrists. The abnormal configura- 
tion of her wrists was first noted at 12 
years of age. A roentgenogram taken 
at that time is seen in Fig 1. She had 
no pain and had no restricted motion 
of her wrists. Her maternal grand- 
father and aunt had similarly de- 
formed wrists and were noticeably 
shorter than her other relatives. At 
the age of 24 years, she was described 
as a "borderline dwarf." When she 
was 30 years old, hypothyroidism was 
diagnosed after five spontaneous 
abortions, all at about six weeks' 
gestation. She has been well controlled 
on levothyroxine sodium. 

Physical Examination.-Her height 
was 135 em (less than the third 
percentile). She showed the classical 
findings of mesomelic dwarfism with 
bilateral Madelung’s deformity of the 
wrists (Fig 2). Wrist range of motion 
was entirely normal; the ulna could be 
reduced easily, but quickly resumed 
its subluxed position on removal of the 
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Am J Dis Child—Vol 132, Oct 1978 


slight pressure. 

Values for complete blood cell count, 
serum electrophoresis, BUN level, 
creatinine level, serum electrolyte lev- 
els, serology, and urinalysis were 
normal. 

Roentgenograms of the chest, skull, 
sella tureica, mandible, pelvis, and 
spine were normal. Roentgenograms 
of the forearms and wrists taken on 
admission are seen in Fig 3 and 4. 











Fig 3. 


Fig 4. 
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age. 


In 1904, Galliard and Levy! de- 
scribed a 28-year-old woman with 
mesomelic dwarfism and bilateral 
bayonette deformity of the wrists. A 
quarter of a century later, Leri and 
Weill? described a 25-year-old woman 
with an identical syndrome and they 
proposed the term “dyschondrosteo- 
sis” to describe it. Since that time, 
about 50 articles have appeared in the 
world literature reporting 37 cases 
that were very similar to the first 
two.'’ Leri and Weill,’ in their report, 
emphasized two cartilaginous model- 
ing abnormalities, brachymelie me- 
somelie dwarfism and bayonette de- 
formity of the wrists. Since that time, 
most authors have used these two 
eriteria as the hallmarks of the 
syndrome. In the early reports, dys- 
chondrosteosis consisted of brachy- 


 melie mesomelic dwarfism (a moder- 


ate absolute shortening of both the 
proximal and middle segments of 


extremities, but with a greater degree 


of shortening of the middle segments, 
the leg and forearm) plus the bayo- 
nette deformity of the wrist first 
described by Madelung? in 1878. The 
trunk, skull, hands, feet, and pelvis 
were normal. In addition to these two 
basie criteria, other abnormalities 
have also been reported, including 
exostoses**; shortening of the femur, 
humerus, and metacarpal bones**; 
lateral subluxation of the patella*; 
genu varum**; thickening of long 
bones'; coxa valga*; and cubitus val- 


gus.** 
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Denouement and Discussion 


Fig 2.—Left wrist deformity (lateral view). 


Dyschondrosteosis 


The term "dyschondrosteosis" has 
now evolved to describe many combi- 
nations of these abnormalities, but 
always with the two constant features 
of mesomelic dwarfism of a mild 
degree and Madelung's deformity of 
the forearms and wrists. 

The age at which dyschondrosteosis 
is diagnosed is directly proportional to 
the degree of suspicion. This condition 
in small infants has been diagnosed 
roentgenographically when the inves- 
tigator’s suspicion was aroused by the 
fact that several other family mem- 
bers had the same condition. Usually, 
the condition has been recognized 
about the time of puberty, and then, 
as a result of abnormal wrist configu- 
ration. 

It should be noted that the bayo- 
nette wrist abnormality must be diag- 
nosed roentgenographically, although 
the moderately and severely affected 
individuals are easily recognized clini- 
cally. Lisker et al" and Langer‘ 
reported several cases that were clini- 
cally normal but that roentgenograph- 
ieally showed definite evidence of 
Madelung's deformity to varying de- 
grees. 

There seems to be general agree- 
ment that dyschondrosteosis is inher- 
ited as an autosomal dominant trait. 
The syndrome is much less commonly 
reported in males; 75% of the cases 
reported are females.*5-'^ 

For many years, the syndrome 
named after Leri and Weill was the 
only known form of disproportionate 
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Fig 1.—Right wrist deformity (posteroanterior roentgenogram) 
at 12 years of age. Note lateral bowing of radius. Carpal bones are 
wedged between deformed radius and ulna, giving them triangu- 
lar shape with lunate at apex. 


Fig 3.—Posteroanterior roentgenogram of wrist deformity at 45 
years of age. Note progression of triangularization of carpus and 
extensive "''fish-finning'' of radius. 


Fig 4.—Lateral roentgenogram of same wrist at 45 years of 


shortening of the middle segments of 
the extremities, ie, mesomelic dwarf- 
ism. Therefore, it does not seem 
unusual that the term mesomelic 
dwarfism became synonymous with 
dyschondrosteosis and the Leri-Weill 
syndrome. However, in recent years, 
other forms of dwarfism have been 
reported with preferentially short 
middle segments of both upper and 
lower extremities. 


References 


1. Galliard L, Levy F: Micromelic avec malfor- 
mation symétrique des radius. Bull Soc Med Hop 
Paris 21:1103-1106, 1904. 

2. Leri A, Weill J: Une affection congénitale et 
symétrique du développment osseux: La dyschon- 
drosteose. Bull Soc Med Hop Paris 53:1491-1494, 
1929. 

3. Madelung O: Die spontane subluxation der 
hand nach vorne. Verh Dtsch Ges Chir 7:259-276, 
1878. 

4. Langer LO: Dyschondrosteosis; A heritable 
bone dysplasia with characteristic roentgeno- 
graphic features. Am J Roentgenol 95:178-188, 
1965. 

5. Kozlowski K, Zychowicz C: Dyschondrosteo- 
sis. Acta Radiol (Diagn) (Stockh) 11:459-466, 
1971. 

6. Carter AR, Curriey HLF: Dyschondrosteo- 
sis (mesomelie dwarfism): A family study. Br J 
Radiol 47:634-640, 1974. 

7. Hoeffel JC, Brauer B, Jimenez J: Radio- 
graphic patterns of dyschondrosteosis: Differen- 
tiation from Madelung’s deformity. Clin Pediatr 
11:281-283, 1972. 

8. Kaplan M, Guy E, Cantagrel A: Dyschon- 
drosteose familiale. Presse Med 59:1723-1724, 
1951. 

9. Spranger J: Bone Dysplasias. Philadelphia, 
WB Saunders Co, 1974, pp 220-237. 

10. Lisker R, Gamboa I, Hernandez J: Dys- 
chondrosteosis: A Mexican family with two 
affected males. Clin Genet 3:154-157, 1972. 


Radiological Case of the Month—Young 


ee 


Rn eR POPE: 


Clinical Memoranda 


` 





Haemophilus influenzae Sepsis in 
the Premature Infant 


Haemophilus influenzae has been 
reported infrequently as a cause of 
serious illness in the neonatal peri- 
od." We have identified six infants 
with neonatal H influenzae sepsis 
since 1975, all of whom demonstrated 
a fulminant clinieal course similar to 
early-onset group B streptococcal sep- 
sis. Review of bacteriology records 
from the previous ten years disclosed 










Duration 














29 


only one additional case of neonatal H 
influenzae sepsis. The present report 
is a review of these cases with the 
purpose of identifying factors present 
shortly after birth that may provide 
for early diagnosis and treatment. 


Report of a Case.—This 1,288-g, 29 weeks’ 
gestation boy was born Nov 23, 1975, to a 
27-year-old, gravida 3, para 2 mother. 
Membranes ruptured seven hours prior to 
delivery. Late decelerations were noted on 
the monitor prior to delivery; Apgar scores 
were recorded as 1 and 6 at one and five 
minutes, respectively. The infant was 
transferred to Children’s Mercy Hospital, 
Kansas City, Mo, at 1%% hours of age 
because of respiratory distress and was 
placed on a respirator shortly after admis- 
sion. Bacterial cultures were obtained and 
intravenous therapy with aqueous penicil- 
lin and gentamicin was started at 5 hours 
of age. The initial WBC count at 4 hours of 
age was 1,600/cu mm, with 4% neutrophils 
and 96% lymphocytes. Roentgenographic 
findings were typical of hyaline membrane 
disease without evidence of pneumonia. 
The infant’s condition rapidly deterio- 
rated, and he died at 12 hours of age. 
Autopsy showed hyaline membrane dis- 


Am J Dis Child—Vol 132, Oct 1978 


Clinical and Laboratory Data From 






ease and intraventricular and paraventric- 
ular subarachnoid hemorrhage. Haemophi- 
lus influenzae, nontypable, was isolated 
from the blood culture. 


Laboratory Methods.—Blood cultures 
were obtained prior to death, following 
skin preparation with iodine and alcohol. 
After incubation for 24 hours in tryptic soy 
broth, the specimen was subcultured on 
chocolate agar incubated in carbon dioxide. 
Broth and plates were observed daily for 
seven days. Positive identification of H 
influenzae was made by Gram stain, colony 
morphology, and requirement for the V 
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and X factors as shown by a Haemophilus 
Identification Quad Plate. Serotyping of H 
influenzae strains was done by the Missou- 
ri State Laboratories. 

Cerebrospinal fluid was collected on each 
infant. Peripheral cultures were obtained 
from swabs of the nose, throat, ear canal, 
umbilieus, and rectum. Cerebrospinal fluid 
and external swabs were immediately 
inoculated on sheep blood and chocolate 
agar. Plates were read at 24 and 48 hours 
and colonies identified as just described. 

Results.—Clinical data from the sev- 
en infants are summarized in the 
Table. All were preterm; five were 30 
weeks’ gestation or less. Symptoms of 
respiratory distress were present 
from birth in six of the seven cases. 
The remaining infant (case 1) devel- 
oped respiratory distress, lethargy, 
and feeding problems at 20 hours of 
age. This was the only infant in whom 
a positive culture of the CSF was 
obtained. Prolonged rupture of mem- 
branes (more than 12 hours) was pres- 
ent in only one case, and occurred 
within one hour of birth in four 
cases. 


Infants With Neonatal Haemophilus influenzae Sepsis 
Absolute 
H 











Six of the seven infants died. Each 
had a fulminant course of increasing 
respiratory distress, hypoxia, and 
metabolic and respiratory acidosis 
unresponsive to therapy. A roentgeno- 
graphic picture of hyaline membrane 
disease, but not pneumonia, was pres- 
ent in five. The sixth infant had a 
normal chest roentgenogram (case 5). 
All six patients required ventilator 
support prior to death. Two infants 
(cases 2 and 4) died prior to receiving 
antibiotics. 


Absolute 
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Autopsies were performed on all six 
of the deceased infants. Hyaline 
membranes were present in four 
cases. Pneumonia, which had not been 
suspected from roentgenographic 
findings, was present at autopsy in 
one patient (case 5). Sensitivity test- 
ing was done on five of the seven 
organisms isolated. All were sensitive 
to ampicillin and gentamicin. 

Total WBC count obtained at vary- 
ing times were uniformly low, with a 
predominant finding of neutropenia. 
The one survivor, whose initial WBC 
count was 2,700/cu mm, with 3% 
neutrophils and 14% band forms, had a 
marked increase in the absolute neu- 
trophil count as he improved. At three 
days, the total WBC count was 21,400/ 
cu mm, with 60% neutrophils, 9% band 
forms, and 31% lymphocytes. 

Comment.—Several other reports of 
neonatal H influenzae sepsis have 
appeared in the literature." A recent 
report by Bales and Watkins' sug- 
gests the possibility that a fulminant 


form of neonatal H influenzae sepsis . 
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very similar to early-onset group B 
streptococcal sepsis may be ap- 
pearing.* Qur data support this obser- 
vation. In contrast to their cases, we 
did not find pneumonia to be a 
predominant clinical or roentgeno- 
graphic finding. However, H influen- 
zae sepsis, like group B streptococcal 
sepsis, appears to be very difficult to 
distinguish from hyaline membrane 
disease and may coexist with it. No 
specific serotype appears to be pre- 
dominant in this early-onset disease. 

Some investigators have found a 
high incidence of prolonged rupture of 
the membranes (greater than 12 
hours) in H influenzae sepsis.? How- 
ever, our data indicate that prolonged 
rupture is not a prerequisite for infec- 
tion to occur. Initiation of antibiotics 
within several hours following the 
onset of symptoms did not appear to 
have a beneficial effect on outcome. 
This has also been observed with 
early-onset group B streptococcal sep- 
sis.’ 

Leukopenia, especially neutropenia, 
was a striking finding in all our 
patients. This is an important finding 
in the diagnosis of overwhelming 
sepsis. There is often a sudden reduc- 
tion of neutrophils in the circulating 
blood of septie infants due to removal 
of injured cells; Lymphocytes thus 
predominate, and the absolute num- 
ber of segmented and band forms is 
decreased. 

The most likely source of coloniza- 
tion of the infants is from flora pres- 
ent in the birth canal. Three of the 
seven infants had H influenzae iso- 
lated from the throat, providing indi- 
rect evidence of  mother-to-infant 
transmission. The data of Khuri-Bulos 
and MeIntosh' support this hypothe- 
sis. Placenta, amniotic fluid, urine, or 
cervix yielded positive cultures in all 
eight of their cases. We did not pursue 
maternal vaginal and cervical cultures 
in our population because of adverse 
psychological effects observed in 
mothers during earlier studies on the 
etiology of group B streptococcal 
colonization.* 

Recent reports indicate that the 
incidence of H influenzae sepsis is 
increasing as an important cause of 
early-onset neonatal disease.'"' The 
very premature infant is particularly 
vulnerable when infected. It is likely 
that prevention of H influenzae 
neonatal sepsis in the future will 
involve diagnosis and treatment of 
the colonized mother or protection of 
the fetus with transplacental anti- 
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hody. In the interim, the possibility of 
H influenzae sepsis in the preterm 
infant with respiratory distress 
should be strongly considered. Blood 
eulture, complete blood cell eount, and 
clinieal assessment are indicated. Ear- 
ly initiation of antibiotie therapy with 
ampicillin and an aminoglycoside is 
recommended in infants who demon- 
strate leukopenia of less than 10,000/ 
cu mm or other findings suggestive of 
sepsis. | 

SHERRY E. COURTNEY, MD 

RoBERT T. HALL, MD 

Children's Mercy Hospital 

University of Missouri School 

of Medicine 
24th and Gillham Rd 
Kansas City, MO 64108 
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Dural Sinus Thrombosis in 
Leukemia 


Neurologic signs and symptoms in 
acute lymphocytic leukemia are often 
secondary to CNS leukemia.' Cere- 
brospinal fluid pleocytosis is usually 
present in such cases. Dural sinus 
occlusion is a rare complication of 
CNS leukemia and may produce neu- 
rologic signs and symptoms without 
CSF pleocytosis. We recently evalu- 
ated a patient with acute lymphocytic 
leukemia in bone marrow remission. 
Signs and symptoms of CNS leukemia 
developed in this patient, without CSF 
pleocytosis. There was occlusion of the 
superior sagittal sinus and other 
major venous channels but no evi- 
dence of infection or CNS leukemia. 
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This seems to be a unique occur- 
rence. 

Report of a Case.—The condition of a 
6-year, 3-month-old boy was evaluated on 
Dec 9, 1977, for lethargy and headache. He 
was first seen at the University of Wiscon- 
sin Hospitals, Madison, at age 5 years for 
abdominal distension, fever, and drowsi- 
ness. Peripheral WBC count was 45,900/cu 
mm, with 60% lymphoblasts, and the bone 
marrow was completely replaced by lym- 
phoblasts. More than 80% of peripheral 
blood lymphoblasts spontaneously formed 
sheep cell rosettes consistent with T-cell 
leukemia. Results of a CSF examination 
were normal. The patient was successfully 
induced into bone marrow remission and 
received cranial irradiation and intrathecal 
methotrexate. 

The child did well until Oet 5, 1977, when 
enlarged testicles developed. Bone marrow 
aspiration showed replacement with lym- 
phoblasts. The CSF contained no cells. 
Prednisone and vincristine sulfate therapy 
was started. The patient also received 
asparaginase (L-asparaginase) for three 
weeks and was given 2,400 rads to both 
testicles. Bone marrow remission was 
achieved in three weeks. Therapy was 
continued with vincristine, doxorubicin 
hydrochloride (Adriamycin), cytarabine 
(cytosine arabinoside), and prednisone. 
The patient was also to receive asparagi- 
nase three times a week for a total of nine 
additional doses. Eight days after the child 
achieved bone marrow remission, headache 
and drowsiness developed. Examination 
was unremarkable except for lethargy, and 


results of CSF studies were normal. He 


received his weekly vincristine and the 
15th dose of asparaginase. The following 
day (Nov 10, 1977) he had three generalized 
tonic-clonic seizures. Results of a physical 
examination were unchanged. Findings 
from laboratory studies, including blood 
glucose, serum electrolytes, and complete 
blood cell count (CBC) with differential, 
were normal. Prothrombin time was 12.4 s 
(control, 12 s), partial thromboplastin time 
was 30 s (control, 34 s), and there were 
230,000 platelets per cubic millimeter. CSF 
showed no cells, and protein and glucose 
levels were normal. Phenobarbital therapy 
was begun, and asparaginase was discon- 
tinued. Three generalized seizures occurred 
during the ensuing 24 hours, followed by a 
flaccid left hemiparesis. An EEG showed 
diffuse slowing, more severe over the right 
hemisphere. Technetium Te 99m sulfur 
colloid brain scan showed increased activi- 
ty in the left frontal area, and computer- 
ized tomography showed a crescent-shaped 
area of decreased density in the rostral 
portion of the left frontal lobe. Results of a 
bone marrow examination were normal, 
and repeated CSF studies showed no cells 
with normal protein and glucose. A 
presumptive diagnosis of CNS leukemia 
was made, and the patient was given 1,400 
rads of cranial irradiation in seven doses. 
On Nov 20, he complained of severe head, 
neck, and back pain. He progressively 
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became more obtunded and died five days 
later. 


* Pathologic Condition.—On gross ex- 
amination, the brain showed occlusion 
of the entire superior sagittal sinus by 
an organizing thrombus. Superficial 
cerebral veins draining the left fron- 
tal region were occluded by old clot. 
Recent thrombus was present in the 
great vein of Galen, internal cerebral 
veins, and lateral sinuses (Figure). 
The left frontal region contained a 
hemorrhagic infarct (Figure). Infarc- 
tion of the superficial grey matter 
was also noted in the right central 
parasagittal region. Microscopic ex- 
amination showed organization of the 
superior sagittal sinus thrombus con- 
sistent with an age of 2 to 3 weeks. 
The left frontal infarct showed 
hemorrhage, mild astrocytosis, and 
glitter cells indicating a lesion of simi- 
lar duration. The right central infarct 
showed similar changes and was 
thought to be about 10 to 14 days old. 
There were no signs of leukemic infil- 
tration or infection. The general 
autopsy showed no evidence of leu- 
kemia, and the bone marrow was 
normal. 

Comment.—Dural sinus thrombosis 
is rare in the patient with leukemia.’ 
David and co-workers? recently de- 
scribed a 7-year-old boy in whom dural 
sinus oeclusion developed while he was 
section of 


Horizontal brain showing 


swollen left frontal lobe with hemorrhagic 
infarct (arrow) and thrombosis of internal 
cerebral veins (I) and great vein of Galen 


(G). 
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in bone marrow relapse. Lymphoblas- 
tic infiltration of the walls of the 
superior sagittal sinus was also found, 
and tumor cells were seen within the 
thrombus. 

In contrast, irritability, lethargy, 
and later, a left hemiparesis developed 
while the patient was in remission. 
Despite normal results of CSF exami- 
nations, we felt that our patient had 
lymphoblastic infiltration of the cere- 
brum with a left hemiparesis second- 
ary to vascular occlusion. Since CNS 
relapse is a frequent complication of T 
cell leukemia,’ radiation therapy was 
initiated. However, neuropathologic 
examination and an extensive general 
autopsy showed no evidence of CNS or 
systemic leukemia. The death of our 
patient may have been related to 
complete dural sinus occlusion, with 
the initial pathologic process begin- 
ning several weeks earlier. 

Thrombosis or major venous chan- 
nels in leukemia has been attributed 
to leukostasis, chemotherapy, mycotic 
infection, and infiltration by tumor 
cells.” Leukostasis within cerebral ves- 
sels and nodules of leukemic cells have 
been found in patients dying of acute 
leukemia who have high peripheral 
WBC counts.’ These collections of cells 
may result in thrombosis or cause 
instability of the vessel wall and 
subsequent hemorrhage.** 

The failure to find tumor cells on 
neuropathologic examination in our 
patient's case argues against infiltra- 
tion of vessel walls by tumor cells as 
the cause of venous occlusion. Howev- 
er, the possibility that cranial irradia- 
tion eradicated histologic evidence of 
CNS leukemia cannot be excluded. 

Some of our patient's symptoms 
could have been secondary to chemo- 
therapy. Neurologic complications 
from doxorubicin hydrochloride, cyta- 
rabine, and prednisone are apparently 
rare, and acute neurologic problems 
related to vincristine have been 
reported in only a small number of 
patients during induction therapy. 
However, somnolence, disorientation, 
seizures, and EEG abnormalities are 
not uncommon in patients receiving 
asparaginase therapy.'^ 

It is also possible that chemothera- 
peutic agents played a role in initiat- 
ing our patient's venous thrombosis. 
It is known that asparaginase can 
effect the synthesis of clotting fac- 
tors.” Abnormal clotting, decreased 
plasminogen, and elevated fibrin deg- 
radation products have been noted in 
patients receiving asparaginase ther- 
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apy. Coagulopathy has also been 
reported with vincristine and predni- 
sone.^ Although our patient's pro- 
thrombin time and partial thrombo- 
plastin time were normal when his 
neurologic symptoms became evident, 
more sophisticated clotting studies 
might have shown abnormal results. 
Our experience indicates that dural 
sinus occlusion with venous infarction 
may occur in the patient with leuke- 
mia while he is in remission. Signs and 
symptoms in such a patient may 
suggest CNS leukemia. Pathologie 
examination in our patient failed to 
show tumor cells, thus suggesting that 
thrombosis of major venous channels 
in the CNS may occur in the absence 
of peripheral or CNS leukemia. 
DoroTHY J. GANICK, MD 
Department of Pediatrics 
WILLIAM C. ROBERTSON, JR, MD 
Department of Neurology 
CHIRANE VISESKUL, MD 
Department of Pathology 
MARK S. LuBINSKY, MD 
Department of Pediatrics 
1300 University Ave 
University of Wisconsin Hospitals 
Madison, WI 53706 


Nonproprietary Names and 
Trademarks of Drugs 


Vincristine sulfate—Oncovin. 
Asparaginase—Crasnitin. 
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urography to exclude a pelvic kidney 


I Letters to the Editor 


Pelvic Kidney: Contraindication to 
Herniography 


Sir.-Contrast herniography is well 
established as a method for demon- 
strating patency of the processus 
vaginalis. Although some contraindi- 
cations have been stated in the litera- 
ture, we report, to our knowledge, the 
first instance of an inadvertent "renal 
biopsy" due to a pelvic kidney. 


Report of a Case.—A 20-year-old man was 
seen after being denied a job because of an 
inguinal hernia. On physical examination, 
no inguinal hernia was found, but the 
patient was noted to be hypertensive (158/ 
102 mm Hg). Abdominal examination 
showed no masses. A herniogram .was 
attempted. 

Anterior abdominal wall was prepared in 
a sterile manner; a needle was introduced 
in the midline, 2 to 3 cm below the umbili- 
cus, and contrast media was injected under 
fluoroscopic control. On the initial attempt, 
it was noted that the contrast agent was 





Abdominal film taken while patient was in 
a supine position showing contrast media 
within anterior abdominal wall and blad- 
der. Arrow indicates contrast-filled caly- 
ceal system. 
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being injected into soft tissue. A second 
attempt was made with similar results and 
the examination was terminated. 

Subsequently, hematuria developed. On 
subsequent follow-ups for hypertension, 
multiple physical examinations failed to 
show any evidence of an abdominal mass 
even though an intravenous pyelogram 
showed a pelvic kidney. In retrospect, this 
pelvic kidney was identified on the hernio- 
gram film (Figure). A renal arteriogram, 
15 months after the herniogram, showed 
approximately 20% stenosis of the artery to 
the upper pole of the pelvic kidney, but no 
abnormality of the renal parenchyma was 
identified. 


Comment.—Avery et al' and Kuhn? 
have recently reviewed their experi- 
ence with herniography (contrast per- 
itoneography). Their study substan- 
tiates the value of the technique for 
diagnosing occult hernias. Both stud- 
ies indicated potential complications 
and contraindications, but do not raise 
the possibility of an inadvertent renal 
biopsy. Eckstein? indicates that pelvic 
kidneys are a “comparatively common 
malformation.” The fact that this 
kidney was not palpated by numerous 
examiners, both before and after it 
was known to exist, adds to the poten- 
tial risk. 

As pointed out by Kuhn’ abdominal 
roentgenograms taken 45 minutes 
after instillation of contrast media 
into the peritoneal cavity will provide 
excellent visualization of the kidneys 
due to absorption, circulation, and 
excretion of the agent. In our case, the 
film was obtained less than ten 
minutes postinjection, establishing 
the fact that visualization of the 
collecting system resulted from direct 
injection in the renal substance rather 
than from absorption of the contrast 
agent. 

Although herniography remains a 
rather innocuous examination, pelvic 
kidney should be added to the 
previously described contraindica- 
tions for this procedure.* The need to 
review previous intravenous uro- 
grams and for careful palpation of the 
periumbilical area by the individual 
performing the study should be 
stressed. When doubt persists, abdom- 
inal ultrasonography or intravenous 


or other abdominal mass may be indi- 
cated. 1 
JoE C. LEONARD, MD 
JEAN J. VANHOUTTE, MD 
TERESA M. STACY, MD 
Patrick D. BARNES, MD 
Department of Radiological Sciences 
University of Oklahoma 
School of Medicine 
PO Box 26307 
Oklahoma City, OK 73126 


Ann Aldrich and Linda Jackson provided secre- 
tarial and photographic assistance, respectively. 


1. Avery GJ II, Berg RA, Widmann WD: The 
clinical value of pediatric herniography. Am J 
Dis Child 131:1255-1257, 1977. 

2. Kuhn JP: Herniography in perspective. Am 
J Dis Child 131:1206-1208, 1977. 

3. Eckstein HB: Renal malrotation, ectopia 
and fusion, in Williams DI (ed): Paediatric Urolo- 
gy. London, Butterworth, 1972. 


Multiple Thromboemboli 


Sir.-Smith and Blum (Am J Dis 
Child 132:294-295, 1978) described 
multiple thromboemboli staining for 
DNA in a child dying suddenly and 
unexpectedly after institution of 
chemotherapy for relapsing acute 
lymphocytic leukemia (ALL). We 
should like to describe a similar case 
and to suggest a possible mechanism 
for the fatal response. 


Report of a Case.—Our patient was a 
6%4-year-old girl with non-B, non-T-cell 
ALL. Her first remission was successfully 
induced with prednisone and vincristine 
sulfate, after which she received 2,400 rads 
of whole brain irradiation plus intrathecal 
methotrexate. The remission was main- 
tained with 6-mercaptopurine, methotrex- 
ate, and cyclophosphamide. Eleven months 
after her diagnosis, a bone marrow relapse 
developed. Reinduction therapy consisted 
of prednisone, vincristine, and daunomy- 
cin. Three hours after the first injection of 
the latter two agents, she was noted to 
have a temperature increase to 39.4 °C. 
Thereafter, she became restless with signs 
of progressive respiratory distress. A chest 
roentgenogram documented signs of 
pulmonary edema. Respiratory compro- 
mise worsened despite attempts to im- 
prove ventilation, and the patient died six 
hours after her first injection of daunomy- 
cin. 

A postmortem examination showed 
pulmonary edema. Microscopically massive 
quantities of nuclear and cytoplasmic 
debris as well as homogenous basophilic 
clumps stained for DNA with Feulgen 
reagent were identified in the small arter- 
ies, arterioles, and capillaries of the adre- 
nals, kidneys, pancreas, bone marrow, and 
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lungs. These intravascular deposits were 
thought to represent lysed tumor cells. 


"Comment.—Of potential importance 
is the fact that the patient was hetero- 
zygous for glucose-6-phosphate dehy- 
drogenase (G-6-PD) (2.96 IU/g Hb). 
Daunomycin and its congeners, in 
addition to binding with DNA, gener- 
ate active oxygen metabolites within 
cells. The cardiomyopathy resulting 
from doxorubicin hydrochloride 
(Adriamycin) may be mediated by 
oxidative damage. Moreover, RBCs 
exposed to doxorubicin hydrochloride 
contain oxygen metabolites and devel- 
op increased hexose monophosphate 
shunt activity.’ If our patient's dis- 
ease was the result of leukemic trans- 
formation of a lymphocyte clone in 
which the normal X-chromosome was 
inactivated, one might reason that her 
tumor would be exquisitely sensitive 
to oxidative stress because of defi- 
cient G-6-PD activity. Were this the 
case, daunomycin would be expected 
to induce massive tumor lysis, over- 
whelming clearance mechanisms for 
intravascular cellular debris and 
DNA. 

JAMES S. RoLtorr, MD 

RoBERT D. CoLLINS, MD 

JOHN N. LUKENS, MD 

Department of Pediatrics 

Vanderbilt University Medical 
Center 

Nashville, TN 37232 


Nonproprietary Names and 
Trademarks of Drugs 


Doxorubicin hydrochloride—Adriamycin. 
Vincristine sulfate—Oncovin. 


1. Myers CE, MeGuire WP, Liss RH, et al: 
Adriamycin: The role of lipid peroxidation in 
cardiac toxicity and tumor response. Science 
197:165-167, 1977. 

2. Henderson CA, Metz EN, Balcerzak SP, et 
al: Adriamycin generates reactive oxygen com- 
pounds in erythrocytes, abstracted. Blood 
50(suppl 1):79, 1977. 


Meconium Plug Syndrome, Cystic 
Fibrosis, and Exocrine Pancreatic 
Deficiency 


Sir.-We read with interest in the 
JOURNAL (132:167-169, 1978) the report 
by Rosenstein concerning the occur- 
rence of the meconium plug syndrome 
(MPS) in three infants who later 
proved to have cystic fibrosis (CF). 
The association of MPS and CF was 
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noted to have been previously re- 
ported in only one patient.' The more 
widely recognized association of MPS 
has been with Hirschsprung's dis- 
ease. 

We have observed severe MPS in a 
newborn infant who was found during 
the neonatal period to have extensive 
exocrine pancreatic deficiency. Cystic 
fibrosis was excluded by several sweat 
chloride tests. 


Report of a Case.—At 12 hours of age, an 
infant (1,840 g, 39 weeks' gestation) began 
vomiting bile-stained fluid, and at 36 hours 
of age, developed moderate abdominal 
distention and passed a 10-cm-long solid 
meconium plug (first stool) after stimula- 
tion with a rectal thermometer. An abdom- 
inal roentgenogram showed ileus secondary 
to organic or mechanical obstruction to the 
distal large bowel. A barium enema (Fig- 


ure) showed a long, lucent filling defect | 


starting at the sigmoid colon and extend- 
ing along most of the large bowel, indica- 
tive of a meconium plug. This study was 
followed by repeated isotonic saline-5% 
acetyleysteine (Mucomyst) enemas that 
yielded several small meconium plugs. 
Aqueous extracts of the plugs were strong- 
ly positive for protein when reacted with 
trichloroacetic acid. 

The infant remained obstructed and was 
treated with nasogastric suction, intrave- 
nous fluids, and acetyleysteine enemas. On 
the fifth hospital day, a diatrizoate meglu- 
mine (Gastrografin) enema yielded persis- 
tent meconium plugs. Immediately there- 
after, the patient passed a 10-cm-long, firm 
meconium plug and then several tenacious 
meconium stools. The abdominal distention 
subsided and feedings were well tolerated 
on the eighth day of life. Duodenal intuba- 
tion was performed at 2 weeks of age; the 
patient was found to have no trypsin, 
chymotrypsin, carboxypeptidase, lipase, or 
amylase activity. Results of sweat tests 
(repeated four times) were normal, En- 
zyme studies and sweat tests repeated at 2 
and 12 months of age confirmed the origi- 


nal results. Since the neonatal period, the © 


patient has shown good response to 
pancreatin therapy and dietary manage- 
ment. 


Comment.—While noting that oth- 
ers have attributed MPS to impaired 
colonic motility or intrinsic abnormal- 
ities of the meconium, Rosenstein 
appropriately concluded that the etiol- 
ogy of MPS is unclear. Our observa- 
tions of MPS in a patient with 
exocrine pancreatic deficiency sug- 
gests that the MPS observed in the CF 
patients reported by Rosenstein is 
probably caused by pancreatic defi- 
ciency. The MPS in Hirschsprung’s 
disease is presumably due to mechan- 
ical factors rather than enzyme defi- 
ciency. The frequent occurrence of 
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Barium enema shows filling defect of 
colon, indicating meconium plug. 


meconium ileus in CF and the rarity 
of MPS in CF is curious, since they 
may be different manifestations of 
the same pathologic process. Conceiv- 
ably, MPS may occur with total 
absence of pancreatic enzymes (as in 
our patient and in a few patients with 
CF). Low levels of enzymes in CF may 
limit expression to meconium ileus. 
Rosenstein has suggested that "all 
infants with the MPS be evaluated for 
the possibility of both Hirschsprung’s 
disease and CF." We wish to suggest 
the evaluation of exocrine pancreatie 
function in these patients even if CF 
has been excluded by sweat tests. 

P. L. TowNES, MD, PHD 

A. E. KOPELMAN, MD 

Division of Genetics 

Department of Pediatrics 

University of Rochester 

School of Medicine and Dentistry 
601 Elmwood Ave 
Rochester, NY 14642 


1. Grossman H, Berdon WE, Baker DH: 
Gastrointestinal findings in cystic fibrosis. Am J 
Roentgenol Radium Ther Nucl Med 97:227-238, 
1966. 


In Reply.—The case described by 
Townes and Kopelman is of interest 
in that it suggests that isolated 
exocrine pancreatic deficiency may be 
a cause of the meconium plug 
syndrome (MPS). On the basis of this 
observation, the authors suggest that 
the MPS seen in our patients with 
cystic fibrosis (CF) was likewise prob- 
ably due to pancreatic deficiency. 
Although I agree with their specula- 
tion that the MPS and meconium ileus 
(MI) “may be different manifesta- 
tions of the same pathologie process,” 
there is conflicting, albeit fragmen- 
tary, data suggesting that exocrine 
pancreatic deficiency may not be the 
sole cause of meconium obstruction in 
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CF. There is little documentation of 
normal exocrine pancreatic function 
in infants with CF and MI, but there 
are rare anecdotal references to such 
cases.’ Several investigators have sug- 
gested that MI may be the result of 
abnormal protein and mucoprotein 
secretions by the intestinal goblet 
cells and not from lack of pancreatic 
enzymes alone. Thomaidis and Arey? 
noted that, histologically, pancreatic 
involvement was mild in infants with 
MI, but that there was severe involve- 
ment of the intestinal glands of the 
small bowel. Oppenheimer and Ester- 
ly? carried out a morphologic study of 
37 infants with CF and a history of 
MI. In ten of these cases, there were 
no pancreatic lesions. Most had wide- 
spread mucus gland hyperplasia of the 
intestinal tract. While these observa- 
tions suggest that exocrine pancreatic 
deficiency may not play a major role 
in all instances of meconium obstruc- 
tion, it is important to note that there 
may be little correlation between the 
histologic appearance of the pancreas 
and exocrine function. 

It is clear that in order to increase 
our understanding in this area, exo- 
crine pancreatic function needs to be 
carefully evaluated in infants with 
any type of meconium obstruction. 

B. J. ROSENSTEIN, MD 
Department of Pediatrics 
Johns Hopkins University 
Medical School 
Baltimore, MD 21205 


1. Shwachman H: Gastrointestinal manifesta- 
tions of cystic fibrosis. Pediatr Clin North Am 
22:787-805, 1975. 

2. Thomaidis TS, Arey JB: The intestinal 
lesions in cystic fibrosis of the pancreas. J Pedi- 
atr 63:444-453, 1963. 

3. Oppenheimer EH, Esterly JR: Cystic fibro- 
sis of the pancreas: Morphologic findings in 
infants with and without diagnostic pancreatic 
lesions. Arch Pathol 96:149-154, 1973. 


Coffin-Siris Syndrome 


Sir.—We were interested in the report 
in the JoURNAL (132:393-395, 1978) by 
Tunnessen et al on Coffin-Siris syn- 
drome. During the past two years we 
have seen three cases suggestive of 
this condition. 


Report of Cases.—A 4-year-old boy was 
severely microcephalic but lacked any nail 
abnormalities. His 3-year-old sister had 
markedly hypoplastic toenails. Both sib- 
lings had coarse facial features, short 
stature, and mental retardation. Their 
hand pattern profiles were similar to those 
of two of the original cases reported by 
Coffin and Siris (Figure).' Their mother 
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appeared to be mentally retarded, and the 
father had an unusually small head and 
was of less than average mental ability. 
The third patient lacked the characteris- 
tic facial features but had absent nails with 
hypoplasia of the terminal phalanges of the 
fifth digits. She was born prematurely, but 
her size was appropriate for gestational 
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of our patients were microcephalic. In 
view of our third patient's normal 
intellectual development, it is inter* 
esting that the patient reported by 
Smith? with absent fifth fingernails 
and short stature was also of average 
mental ability. It would appear that 


NORM 


23 4 5 


Hand pattern profiles of patients with Coffin-Siris syndrome. Solid lines indicate patients 
studied by us. Broken lines refer to two of original patients of Coffin and Siris. Similarity 
exists in these patient’s pattern profiles with exception of first, second, and third distal 


phalanges. 


age. Mild feeding difficulties were present 
in infancy, and recurrent respiratory infec- 
tions have persisted throughout early 
childhood. Postnatal growth has been very 
slow. At age 9 years she weighed only 21 
kg and was 118 em tall (both values are 
below the third percentile). Head circum- 
ference was at the third percentile, but she 
was intellectually normal (IQ of 101 on the 
Stanford-Binet test). This child’s hand 
pattern profile also correlated well with 
that of Coffin and Siris’ two patients. All 
three of our patients had normal karyo- 
types. In the third patient, a detailed endo- 
crinological evaluation gave normal find- 
ings. 

Comment.—The occurrence of this 
syndrome in two siblings raises the 
possibility of recessive inheritance. 
Neither of the parents exhibited simi- 
lar clinical findings except that they 
both were intellectually deficient. 
Comparison of our patients with those 
reported by Senior? suggests that the 
findings in these patients are more 
compatible with the Coffin-Siris syn- 
drome. Senior’s patients were all short 
at birth and their facial features were 
quite dissimilar from those observed 
in our patients. Two of our three 
patients were significantly retarded, 
while the intellectual deficit in Sen- 
ior's syndrome is borderline. All three 


either the spectrum of clinical find- 
ings in this syndrome is much wider 
than previously recognized or the 
Coffin-Siris syndrome is a heteroge- 
nous entity. We believe that hand 
pattern profile analysis may be of use 
in diagnosing borderline cases. 

N. BARBER, MD 

B. Say, MD 

Department of Pediatrics 

Children’s Medical Center 

University of Oklahoma 
Tulsa Medical College 
Tulsa, OK 74135 


1. Hayes M, Say B: Hand pattern profile anal- 
ysis (HPPA). Clin Pediatr 16:988-991, 1977. 

2. Senior B: Impaired growth and onychodys- 
plasia. Am J Dis Child 122:7-9, 1971. 

3. Smith D: Compendium on shortness of 
stature. J Pediatr 10:463-519, 1967. 


Infectious Mononucleosis 


Sir.—I was interested to see in the 
JOURNAL (132:78-86, 1978) the recent 
review of infectious mononucleosis by 
Rapp and Hewetson. A few years ago 
in the JOURNAL (128:239-243, 1974), we 
reported a fatal case of infectious 
mononucleosis in a child who was an 
exception to some of the remarks 
made by Rapp and Hewetson. Our 
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patient was only 2 years old but had 
heterophil titers (unadsorbed) as high 
as 1:1,792. He subsequently developed 
Reye's syndrome, not to our knowl- 
edge previously described and not 
mentioned by Rapp and Hewetson as 
either a neurologic or hepatic compli- 
cation. Remarkably, he recovered 
from the Reye's syndrome but then 
fell victim to granulocytopenia, a 
complication of infectious mononu- 
cleosis that Rapp and Hewetson did 
describe. However, he died in septic 
shock, in spite of vigorous intravenous 
antibiotic treatment. The hematologic 
complications of infectious mononu- 
cleosis may be transient and reversi- 


ble, but they are not necessarily. 


benign. 
J. M. Dorman, MD 
Cowell Student Health Center 
Stanford University 
Stanford, CA 94305 


Children of Incest: When To 
Suspect and How To Evaluate? 


Sir.-We welcomed the articles in the 
February 1978 JOURNAL (132:124, 1978) 
concerning incest because they alert 
the pediatrician to a relatively com- 
mon problem that tends to be handled 
poorly by the physician. Dr Adams’ 
editorial raised the concern about the 
deleterious consequences of inces- 
tuous matings in which the risk for 
congenital abnormalities and mental 
retardation approaches 30% to 40%. 
We would like to alert physicians to 
an observation we have made, which is 
that one should suspect incest when a 
young, unmarried mother does not 
clearly identify the father of her baby. 
The children of unmarried teenagers 
frequently become available for adop- 
tion. In our experience, a surprisingly 
large number of adopted children 
have autosomal recessive diseases, 
raising the possibility of incest. 
Recently, we have evaluated two unre- 
lated, adopted children, each with two, 
different, rare recessive disorders, 
making it likely that they are the 
products of consanguineous or inces- 
tuous matings. In a third case, a child 
was diagnosed to have a rare type of 
dwarfism (Langer’s mesomelic dwarf- 
ism, caused by homozygosity for a gene 
that manifests in carriers as dyschon- 
drosteosis, presenting with mild short 
stature, short forearms, and Made- 
lung’s deformities). The child was 
born to an unmarried teenager who 
together with her brother and mother 
were affected with dyschondrosteosis 
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(ie, carriers for roer mesomelic 
dwarfism). The diagnosis of an auto- 
somal recessive condition in the child 
allowed the recognition of the pres- 
ence of incest in this family. 

We have followed five children who 
are the products of brother-sister 
matings over the past year. These 


children would normally be made: 


available for adoption, but because of 
the known high incidence of mental 
retardation and congenital malforma- 
tions, we raised the question of wheth- 
er there would be a way to screen 
these children for genetic disorders, 
congenital malformations, and devel- 
opmental delay, so that potential 
problems could be identified for the 
adoptive parents. We developed a 
protocol and have followed these chil- 
dren during infancy with the idea that 
if the tests are negative and the child 
is developmentally normal at the end 
of a year, the risk of an undetected 
congenital malformation or more than 
mild mental retardation appearing in 
the future would be substantially 
decreased. Our program includes the 
following: complete physical examina- 
tion and developmental assessment at 
three-month intervals, urinary amino 
acids screening, sweat chloride test, 
ophthalmologic examination, audio- 
metrics, skeletal roentgenograms, 
IVP, banded karyotype, CBC count, 
urinalysis, and formal psychometric 
testing at 1 year of age. We would 
welcome further suggestions for this 
type of evaluation. 

JUDITH G. HALL, MD 

Department of Medical Genetics 

Children’s Orthopedic Hospital 

and Medical Center 
4800 Sand Point Way NE, Box 5371 
Seattle, WA 98105 


Incest 


Sir.—The article on incest by Weitzel 
et al (132:127-130, 1978) and the edito- 
rial comment by Weiner (132:123-124, 
1978) in the February 1978 issue of the 


. JOURNAL are welcome additions to the 


seanty and perplexing literature on 
child sexual abuse. I agree that "knee 
jerk responses" may be detrimental, 
ie, immediate removal of the child. 
The symptom of incest warrants care- 
ful evaluation and planning. Both 
authors are clear to point out that the 
studies used to support allegations 
that sexual abuse of children is 
damaging are biased and select for 
children already identified as dis- 


turbed. However, the data used to 
support the contention that sexual 
abuse may not be harmful are equally 
misleading'^; both deal with an inpa- 
tient psychiatrie population. Those 
authors' perceptions of the severity of 
damage seem open to question. 

At this point, we honestly don't 
know what the acute and long-term 
effects of child sexual abuse are, and 
until long-term follow-up studies are 
funded, we won't. In the meantime, 
however, it would seem unwise to 
assume that there are no effects, and 
one must plan an individualized inter- 
vention that will assure that the child 
will no longer be victimized by the 
adult. As Drs Weiner and Weitzel 
pointed out, this intervention may 
take a variety of forms. 

DONALD P. ORR, MD 
Department of Pediatrics 
University of California, Irvine 
California College of Medicine 
Irvine, CA 92717 


1, Bender L, Grugett AE Jr: A followup report 
on children who had atypical sexual experience. 
Am J Orthopsychiatry 22:825-831, 1952. 

2, Yurokoglu A, Kemph JP: Children not 
severely damaged by incest with a parent. J Am 
Acad Child Psychiatry 5:111-124, 1966. 


Amphotericin B and Maduromycosis 


Sir.--Let me react to the CLINICAL 
MEMORANDUM on the treatment of 
Maduromycosis with amphotericin B 
by Hayden et al in the JouRNAL 
(131:927, 1977). We would point out 
that our case, to which they refer in 
their third reference, also had “appar- 
ent remission,” but recurred thereaf- 
ter. I believe strongly that the word 
"eure" is usually inappropriate in 
chronie fungal disease, and certainly 
so if only short-term follow-up is 
available. For Hayden and his col- 
leagues, as for us, intra-articular 
administration of amphotericin B was 
"something to do." I doubt very much 
that it was considerably better than 
the policy of no action whatsoever. I 
would refer the interested reader to 
our article on coccidioidal arthritis’ for 
yet another look at how imperfect is 
our treatment of chronic fungal 
disease by amphotericin B, whether 
by the topical or intravenous route. 

WILLIAM G. WINTER, JR, MD 

Veterans Administration 

Hospital 
Lexington, Ky 40507 


1. Winter WG, Larson RK, Honeggar MM, et 
al: Coccidioidal arthritis and its treatment— 1975. 
J Bone Joint Surg 57A:1152-1157, 1975. 


Letters to the Editor 1045 


=r PEA 





ae ti al E 
ee a 
Lait E b 


-r 4 EUR at 


m, = "Is 


Sree ee OP Xy 
` ay A a a MEC d lie 


PUN Aa 9 
et ee eS 


TPES EMIT 


ANT 
UM 


"rv 


> 


a 
he 





Ce ee a 
PO. ê 


Wo niu doa 
are, de^ 
Pa 
Qvi 


TUCRNUACS. is Ras gm ws ae d ug 
POXUE Eo j - B 9 ^. Fa P 
é £x Lad b > AnS "Los Ld ‘rr ee Th , 

L ^ bel PR rd - 
* - . - = 


Per ET D —, ^vi INS i 

LTT IRS LM MIC LIP n Yer 

f a 24 A "d s EV è N » x n P Zx V f, 3 Á 
Y UJ "n2 fy J a 


The Mongoloid Child: Recognition and Care, by 
Christof Wunderlich, translated and edited by 
Royal L. Tinsley, Jr, Thomas R. Harris, and 
Dorothy I. Marquart, 184 pp, $12.50 ($5.95 paper), 
Tucson, University of Arizona Press, 1977. 

Christof Wunderlich’s book, The 
Mongoloid Child, mixes precise, estab- 
lished fact with his poetic license as an 
author and his deep feelings as the 
father of a youngster with Down's 
syndrome. While this sensitive combi- 
nation serves him in good stead in his 
description of the role of the physician 
in the care of a child with Down’s 
syndrome, it serves as a deterrent 
when he utilizes unproved medical 
means to assist the family in the 
growth and development of the child. 
He advocates the use of vitamins, 
minerals, and trace elements to 
improve their "physical condition" 
and also concludes that "their capacity 
noticeably inereases." Similarly, he 
uses sociocultural methods such as 
early marriage and "reduction of 
women's occupational activities fol- 
lowing marriage" in lieu of proved 
methods such as prenatal diagnosis 
and abortion as methods of decreasing 
the incidence of Down's syndrome. As 
a matter of fact, nowhere in his book 
does he mention amniocentesis as an 
option for parents of youngsters with 
Down's syndrome or for prospective 
mothers over the age of 35 years. 

The book focuses on the uniqueness 
of the youngster with Down's syn- 
drome and uses the term "so being," 
which is a translation from the "so 
seine" of Gestalt psychology. This use 
of this term is supposed to reflect the 
inherent qualities of the individual. 
Although Dr Wunderlich makes a 
strong case for the fact that persons 
with Down’s syndrome should be 
treated as individuals, his "so being" 
concept for all youngsters with 
Down’s syndrome imparts a homo- 
geneity to this population that makes 
them a syndrome first and individual 
children second. I am unwilling to 
accept the almost species difference 
that he implies. The fact that children 
with Down’s syndrome have a lower 
incidence of behavioral difficulties 
than other retarded children may be 
more a reflection of the early recogni- 
tion of their disability with the formu- 
lation of realistic goals rather than the 
uniqueness of the syndrome itself. 

The strength of the book lies in the 
author’s description of the pathogene- 
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tion of the physician with the family, 
and the overall educational needs of 
these youngsters. The date of publica- 
tion of the book did not permit the 
recently described chromosomal con- 
tribution of the father in 21% of the 
cases of Down's syndrome.' I agree 
with his emphasis that the primary 
care physician is the only professional 
in a position to provide continuous and 
coordinated care for developmentally 
disabled children. Those persons who 
are opposed to the use of the medical 
model for the care of the developmen- 
tally disabled child will take strong 
issue with this position. The reality is 
that children with chronic disabilities 
are not a 180-day/year, five-day /week 
responsibility that can be resolved in 
community agencies and educational 
systems alone. The facts are that the 
primary care physician is still the 
entry point into the service system, 
that many developmentally disabled 
youngsters have medical problems, 
and that the physician is the person 
who should be available on an unlim- 
ited, continuous time basis. The physi- 
cian, as Dr Wunderlich suggests, 
must, however, be knowledgeable, 
empathetic, and willing to give the 
time necessary to serve a population 
that have complex, ongoing needs. It 
is unfortunate that the service model 
he represents is diluted by his strong 
disease orientation toward Down’s 
syndrome. He treats both the young- 
ster and the family as patients and 
does not sufficiently emphasize the 
role of parents in helping to estab- 
lish habilitative goals for the 
child. 

Dr Wunderlich’s book is of interest 
to those of us who work with children 
with developmental! disabilities, but it 
falls short in many areas. The author’s 
lack of compliance to an international 
effort to change the name of the 
syndrome from mongolism to Down’s 
syndrome really serves no useful 
purpose. Unless a great deal has been 
lost in the translation from German to 
English, the complex medical and 
psychological concepts and terms that 
are presented make it very difficult to 
accomplish the task of having the book 
understandable by both laymen and 
professionals alike. My first choice for 
a text that bridges the gap between 
the professional and the laymen still is 
Smith and Wilson’s book, The Child 


With Down’s Syndrome. This simple 


but comprehensive monograph can be 
recommended to both professionals 
and laymen without the many strong 
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reservations I have about Dr Wunder- 


lich's book. 
A. P. SCHEINER, MD 
Child Development Service 
University of Massachusetts 
Medical Center 
55 Lake Ave N 
Worcester, MA 01605 
1. Holmes LB: Genetic counseling for the older 
woman: New data and questions. N Engl J Med 
298:1414-1421, 1978. 
2. Smith DW, Wilson AA: The Child With 
Down's Syndrome (Mongolism). Philadelphia, WB 
Saunders Co, 1973. 


Principles of Pediatrics: Health Care: For the 
Young, by Robert A. Hoekelman, S. Blatman, and 
P. A. Brunell, et al, $39.95, 2,025 pp, with 300 + 
illus, New York, McGraw-Hill Book Co Ine, 
1978. 

How does one review a 2,000-page 
textbook with five editors and 207 
authors? One reviewer read complete- 
ly through the reviewed text and 
through five other contemporary 
texts.' His comparisons were far more 
valid than mine can be. For what I did 
was to read the introduction, the 
general introductory chapters, some 
chapters authored by each of the 
editors, and chapters on a dozen or so 
clinical subjects in which I fancy 
myself to be somewhat of an expert. I 
then compared these with similar 
chapters in other standard text- 
books. 

How can one be unbiased in such a 
review, when many of the editors and 
authors are friends and colleagues? I 
cannot and I admit that I start out 
with a bias in favor of its success. 
Given these limitations, let me try 
to tel you what the editors 
have attempted to accomplish and 
how wel I think they have suc- 
ceeded. 

The editors state that they have 
attempted to provide a textbook that 
differs from traditional textbooks in 
several ways. They aim at all primary 
care provider-pediatricians, ‘family 
physicians, nurse practitioners, and 
physician's assistants. They attempt 
to provide all the information that 
such practitioners need to understand 
and to manage the health and illness 
of children and youth in primary care, 
to emphasize the maintenance of 
health as well as the treatment of 
illness, to limit the depth of discussion 
of illness to that needed for primary 
care. They try to provide understand- 
ing of all of the multiple determinants 
of health and illness-the environ- 
ment, the psychosocial influences of 
family, school and community, the 
medical care system—in addition to 
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the pathophysiology of disease. 

How well have they succeeded? 
Very unevenly, to my point of view. 
First the good news. They have 
included a great deal of information 
on the medical care system and how it 
impinges on children. Topics, such as 

atient compliance with physicians’ 
recommendations, neglected in most 
texts, are thoroughly discussed. Cur- 
rent patterns of mortality, morbidity, 
and disability receive much more 
attention than usual. The limitations 
of medical care in determining child 
health are described. The family, the 
school, and the community are formal- 
ly recognized in special chapters and 
sections. Whereas much of the writing 
on these topics is discursive and 
philosophic, their inclusion does set 
the role of the medical provider in a 
more realistic context. 

Far more attention is paid to 
psychosocial problems than is com- 
mon in pediatric texts. Topics such as 
rape, incest, and child abuse receive 
discussions, as well as the common 
behavior problems. The writing in 
these sections is usually sensible and 
unpretentious, but too often lacking in 
the specific details necessary for the 
management of such problems in the 
office setting. 

More space is devoted to health 
maintenance than in other texts, but 
much of the added space is devoted to 
long-winded discussion rather than to 
specific information that can contrib- 
ute to greater understanding or to 
more effective practice. 

To my mind, a text must have 
several attributes if it is to achieve the 
editors’ aim of providing the under- 
standing and practical information 
necessary for primary health care. It 
must provide instruction on all of the 
situations likely to be encountered in 
primary care practice. It must clearly 
delineate the commonplace from the 
unusual, provide full guidance on the 
management and understanding of 
the commonplace, state clearly how to 
differentiate the unusual, and de- 
scribe how and when the unusual 
should be referred to others. 

This book does include material on 
physical examination, pediatric proce- 
dures, and first aid that are usually 
omitted from other textbooks. Howev- 
er, the chapters devoted to specific 
diseases, disturbances, or problems 
seldom focus in the issues emphasized 
by the editors: recognition, primary 
management, referral and elucida- 
tion of controversial issues. Instead, 
they often emphasize pathophysiolo- 
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specific approach to management. 


There is an elegant, up-to-date discus- 


sion of immune mechanisms, but no 
reference to hay fever in the "Index," 
no description of how to recognize or 
differentiate hay fever, and only the 
most general discussion of its man- 
agement. The sections on bowlegs, 
knock-knees, and toeing-in give no 


criteria for the limits of normal, for . 


referral, or for treatment. A 70-page 
chapter on diseases of the heart and 
blood vessels includes only a few para- 
graphs on recognition buried in 
detailed descriptions of anatomic, 
roentgenographic, and ECG findings. 

Diseussions of etiology and patho- 
genesis may be long, detailed, and 
inclusive or entirely absent, but in 
either case, though notable exceptions 
are present, they are not often closely 
matched to what is necessary to recog- 
nize illness or to understand contro- 
versies regarding cause or manage- 
ment. 

The balance in emphasis between 
common and uncommon conditions 
seems to be as capricious in this as in 
other textbooks. Immune deficiency 
diseases, certainly rare, occupy 18 
pages, preceded by an equally long 
treatise on theory. Herpes gingivo- 
stomatitis, which affects 10% to 20% 
of all children, gets a few paragraphs. 
Over 130 pages are devoted to 
dermatologic problems, perhaps con- 
sistent with their frequency in prac- 
tice. But, within the chapter, emphasis 
bears little relationship to frequency, 
and differential diagnosis and treat- 
ment are often dealt with far too 
briefly. The topics of minimal brain 
dysfunction and hyperactive behavior 
get just less than three pages, most of 
it sensible, but hardly sufficient 
preparation to deal with the strongly 
held opinions of colleagues or par- 
ents. 

The reader should remember that 
most of these criticisms pertain equal- 
ly to all multiauthored texts and 
specifieally to the two other major 
American ones on pediatrics. I only 
point out that they have not been 
avoided in this book, which tried to be 
different. 

| agree wholeheartedly with the 
editors that a new kind of text is 
needed, one that addresses itself to 
primary pediatric care. If, as I 
contend, this book is not the answer to 
this need, what kind of a book would 
be? I would suggest that it contain the 
following: (1) A detailed schedule and 
instructions for primary preventive 





services. (2) A schedule and detailed 
description of age-specific screening 
evaluations (interview, examination, 
and tests) with clear delineations of 
what variations are normal and which 
ones should trigger further evalua- 
tion. (3) Instructions regarding the 
further evaluation, interpretation, 
and management of abnormal find- 
ings (whether noted at screening or 
illness evaluations), including clinical 
algorithms for diagnostic, manage- 
ment, and referral decisions. Suffi- 
cient detail and background would be 
provided for complete management of 
common problems, for dealing with 
controversies raised by parents and 
colleagues, and for detection, emer- 
gency treatment, and referral of 
unusual or complicated problems. Oth- 
er background information and de- 
tails of the diagnosis and manage- 
ment of conditions for which specialist 
referral is usually necessary would be 
cited in annotated references. (4) 
Practical instruction in the basic skill 
areas of the provider: diagnostie and 
therapeutic procedures, interviewing,. 
testing, counseling (including behav- 
ior modification and parent educa- 
tion), and self-monitoring and self- 
evaluation. (5) Sufficient information 
about the skills and approaches of 
professional colleagues (subspecial- 
ists, social workers, physical thera- 
pists, audiologists, speech therapists, 
etc) so that the primary care provider 
can be an informed “consumer” of 
their services. Until such a book is 
produced, this text by Hoekelman et 
al, is probably the closest approxima- 
tion available. 

This is a book worth owning, 
primarily because of its virtues as a 
pediatrie textbook and only secondari- 
ly because of its attempts to be 
nontraditional. It does contain topies 
not included in many texts. It does 
contain more material on behavioral 
pediatries and on the organization of 
child health care than do other texts. 
Some of its chapters are, indeed, 
eoncise formulations of what the 
primary care provider must under- 
stand and do. But to most readers, its 
similarities to the texts currently 
edited by Vaughan and by Rudolf will 
be more impressive than its differ- 
ences. Principles of Pediatrics is a 
welcome addition to the ranks of pedi- 
atric textbooks. 

A. FREDERICK NonTH, MD 
5703 Overlea Rd 
Bethesda, MD 20016 


1. Cone TE (reviewer), Barnett HL: Pediat- 
rics, book review. N Engl J Med 280:1424, 1968. 
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Indications: ATTENUVAX® (Measles Virus Vaccine, Live, Attenuated, MSD)— Active im- 

= munization against measles (rubeola) in children 15 months of age or older 

= BIAVAX® (Rubella and Mumps Virus Vaccine, Live, MSD) —Simultaneous immunization 
against rubella and mumps in children 15 months of age to puberty. May be given as early 

-  . as 12 months if that offers greater convenience in scheduling. 


~ MERUVAX* (Rubella Virus Vaccine, Live, MSD)—mmunization against rubella (German 
measles) in children 15 months of age to puberty. May be given as early as 12 months if 
that offers greater convenience in scheduling. May be useful for postpubertal males to 
prevent or control rubella outbreaks in circumscribed population groups. In postpubertal 
females vaccination must not be undertaken unless the woman is not pregnant. is Suscep- 

. tible to rubella (as shown by Hemagglutination Inhibition test), understands it is impera- 
. tive not to become pregnant for next three months and will follow a medically acceptable 

E. method for pregnancy prevention (also in immediate postpartum period), and is informed 
— . of frequent occurrence of self-limited arthralgia and possible arthritis beginning two to 
= four weeks after vaccination. 


oa M-M-R* (Measles, Mumps and Rubella Virus Vaccine, Live, MSD)—Simultaneous im: 
...  munization against measles, mumps. and rubella in children 15 months of age to puberty. 


— M-R-VAX® (Measles and Rubella Virus Vaccine, Live, MSD)—Simultaneous immunization 
Ex against measles (rubeola) and rubella (German measles) in children 15 months of age to 

' puberty. 

~ MUMPSVAX* (Mumps Virus Vaccine, Live, MSU)— Immunization against mumps. for 

— children 15 months of age or older and adults. May be given as early as 12 months if that 
— offers greater convenience in scheduling. 


Ec Contraindications: Pregnancy or the possibility of pregnancy within three months follow. 
- ing vaccination (see special considerations for ATTENUVAX below): hypersensitivity to 
< neomycin; in patients hypersensitive to chicken or chicken eggs or feathers or. for rubella- 
containing vaccines, duck or duck eggs or feathers. weigh benetits of immunization 
- against potential risks of hypersensitivity reactions. any febrile respiratory illness or other 
— active infection; for measles-containing vaccines, active untreated tuberculosis: therapy 
_, with ACTH. corticosteroids (except as replacement therapy, e.g.. for Addison s disease). 
— irradiation, alkylating agents, or antimetabolites. blood dyscrasias, leukemia. lymphomas 
3 of any type, or other malignant neoplasms affecting the bone marrow or lymphatic 
Systems; primary immunodeficiency states. including cellular immune deficiencies. hy- 

—. pogammaglobulinemic. and dysgammaglobulinemic states. 


-.- ATTENUVAX—PREGNANCY: The effects of ATTENUVAX on fetal development are 
. unknown at this time. Live attenuated measles virus vaccine should not be given to per 
E Sons known to be pregnant; furthermore, pregnancy should be avoided for three months 
E. following vaccination. Reports have indicated that natural measles during pregnancy 
enhances fetal risk. Increased rates of spontaneous abortion, stillbirth. congenital defects. 
.— and prematurity have been observed subsequent to natural measles during pregnancy. 
- — There are no adequate studies of the attenuated (vaccine) strain of measles virus in preg- 
- nancy. However, it would be prudent to assume that the vaccine strain of virus is also 
_ .. capable of inducing adverse fetal effects for up to three months following vaccination. 


__ Vaccine administration to post-pubertal females entails a potential for inadvertent ım- 

munization during pregnancy. Theoretical risks involved should be weighed against the 

=- Tisks that measles poses to the unimmunized adolescent or adult Advisory committees 

—.. reviewing this matter have recommended vaccination of post-pubertal females who are 

~~ presumed to be susceptible to measles and not known to be pregnant. If a measles ex- 

~ posure occurs during pregnancy, one should consider the possibility of providing tempo- 
— . rary passive immunity through the administration of immune serum globulin (human). 


Precautions: Administer subcutaneously; do not give intravenously. Epinephrine should 
- be available for immediate use should an anaphylactoid reaction occur Should not be 
- given less than one month before or after immunization with other /ive virus vaccines. 
with the exception of monovalent or trivalent poliovirus vaccine, live oral, which may be 
= administered simultaneously. Vaccinations should be deferred for at least three months 
= following blood or plasma transfusions or administration of more than 0.02 ml human im- 
. . mune serum globulin per pound of body weight. Rubella vaccine may be given in the im- 
~ mediate postpartum period to those nonimmune women who have received anti-Rho (D) 
~ Immune globulin (human) without interfering with vaccine effectiveness. 


= Attenuated measles, mumps, and rubella virus vaccines, live, given separately, may result in 
—. a temporary depression of tuberculin skin sensitivity; therefore, if a tuberculin test is to be 
- . done, it should be administered before or simultaneously with any of these virus vaccines. 


E: Measles-Containing Vaccines— Due caution should be employed in children with a 
- .. history of febrile convulsions, cerebral injury, or any other condition in which stress due to 
~ fever should be avoided. The physician should be alert to the temperature elevation which 
- — mày occur 5 to 12 days after vaccination. The occurrence of thrombocytopenia and pur- 


= pura has been extremely rare. 


= Rubella-Contaíning Vaccines— Excretion of live attenuated rubella virus from the throat 
~ has occurred in the majority of susceptible individuals administered rubella vaccine. There 
— 4$ no definitive evidence to indicate that such virus is contagious to susceptible persons 
who are in contact with vaccinated individuals. Consequently. transmission. while ac- 

= cepted as a theoretical possibility, has not been regarded as a significant risk.. 

Adverse Reactions: To date. clinical evaluation of the combination vaccines has revealed 

= those adverse reactions expected to follow administration of the monovalent vaccines 
given separately. 

. Measles-Containing Vaccines— Occasionally, moderate fever (101-1029 F); less com: 
— monly. high fever (above 103 F); rarely. febrile convulsions. Infrequently, rash, usually 
minimal without generalized distribution. Reactions at injection site. Local reactions 
- — characterized by marked swelling. redness, and vesiculation at the injection site of attenu- 
.. ated live measles virus vaccines have occurred in children who received killed measles 
- . vaccine previously. the combination vaccines were not given under this condition in 
- . Clinical trials. à 
: Experience from more than 80 million doses of all live measles vaccines given in the U.S. 

through 1975 indicates that significant central nervous system reactions such as en- 

... cephalitis and encephalopathy, occurring within 30 days after vaccination, have been tem- 
... porally associated with measles vaccine approximately once for every million doses. In no 
case has it been shown that reactions were actually caused by vaccine. The Center for 
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expected to occur in a large childhood population in a defined period of time even when no 
vaccines are administered.’ However, the data suggest the possibility that some of thase 
cases may have been caused by measles vaccines. The risk of such serious neurological 
disorders following live measles virus vaccine administration remains far less than that for 
encephalitis and encephalopathy with natural measles (one per thousand reported cases). 
There have been reports of subacute sclerosing panencephalitis (SSPE) in children who 
did not have a history of natural measles but did receive measles vaccine. Some of these 
cases may have resulted from unrecognized measles in the first year of life or possibly 
from the measles vaccination. Based on estimated nationwide measles vaccine distribu- 
tion, the association of SSPE cases to measles vaccination is about one case per million 
vaccine doses distributed, far less than the 5-10 cases of SSPE per million cases of 
natural measles. 


Rubella-Containing Vaccines— Adverse reactions may include fever and rash: mild local 
reactions such as erythema, induration, tenderness. and regional lymphadenopathy. 
thrombocytopenia and purpura; allergic reactions such as urticaria; and arthritis. 
arthralgia, and polyneuritis. 

Moderate fever (101-102.9 F) occurs occasionally, and high fever (103 F) occurs less 
commonly. Rash occurs infrequently and is usually minimal without generalized distribu- 
tion. Encephalitis and other nervous system reactions have occurred very rarely. 


Transient arthritis, arthralgia, and polyneuritis vary in frequency and severity with age and 
sex, being greatest in adult females and least in prepubertal children. Symptoms relating 







Disease Control has pointed out that “a certain number of cases of encephalitis may be — 
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to joints (pain, swelling. stiffness, etc.) and to peripheral nerves (pain. numbness. tingling. 


etc.) occurring within approximately two months after vaccination should be considered 
as possibly vaccine related. These symptoms need not be associated with other features 
of rubella, such as fever, rash, and lymphadenopathy. In prepubertal children. the 
symptoms have generally been mild and of no more than three days duration. with an inci- 
dence of less than 1 percent for reactions that would interfere with normal activity or ne- 
cessitate medical attention. In teen-age girls, the rates of reactions are somewhat higher 
but probably do not exceed 5 to 10 percent In women. the rates are greater and may ex- 
ceed 30 percent; the symptoms in older temales tend to be more prominent and of longer 
duration, rarely persisting for a matter of months. but have not generally interfered with 
normal activity. There is, at present, no evidence that the joint involvement or neuritis ac- 
companying infection with either natural rubella or the attenuated viruses predisposes to 
any of the known chronic arthritic or neurologic diseases. Transient arthralgia and arthritis 
in nonimmune males may occur: however. as in the natural disease. the incidence Is ex- 
pected to be lower than in women. 


Mumps-Containing Vaccines—Parotitis. Rarely, purpura and allergic reactions such as ur- 
ticaria. Very rarely. encephalitis and other nervous system reactions. With the monovalent 
mumps vaccine, mild fever occurs occasionally. and fever above 103 F is uncommon 


Shipment, Storage, and Reconstitution: During shipment. to insure that there is no loss 
of potency, the vaccine must be maintained at a temperature of 10 C (50 F) or less. 
Before reconstitution, store vaccines at 2-8 C (35.6-46 4 F) and protect from light. Use 
only diluent supplied to reconstitute vaccines. If not used immediately, store reconstituted 
vaccines in à dark place at 2-8 C (35.6-46.4 F). and discard if not used within eight 
hours 

Color change: The usual color of the vaccine when reconstituted is pinkish to red due to 
the presence of phenol red. a pH indicator Some vaccine which has been shipped in dry 
ice may exhibit a variation in color when reconstituted because carbon dioxide has been 
absorbed from the dry ice. This vaccine, if crystal clear on reconstitution. is acceptable for 
use whether it is red, pink. or yellow. 

How Supplied: A77ENUVAX * (Measles Virus Vaccine, Live, Attenuated, MSD)— Single- 
dose vials of lyophilized vaccine, containing when reconstituted not less than 1.000 
TCIDao (tissue culture infectious doses) of measles virus vaccine expressed in terms of 
the assigned titer of the FDA Reference Measles Virus, and approximately 25 mcg 
neomycin. 

BIAVAX * (Rubella and Mumps Virus Vaccine, Live, MSD) — Single-dose vials of lyophilized 
vaccine, containing when reconstituted not less than 1000 TCIDso of rubella virus vac- 
cine, live, and 5,000 TCID4; of mumps virus vaccine. live. expressed in terms of the 
assigned titer of the FDA Reference Rubella and Mumps Viruses. and approximately 
25 mcg neomycin. 

MERUVAX * (Rubella Virus Vaccine, Live, MSD)— Single-dose vials of lyophilized vaccine. 
containing when reconstituted not less than 1,000 TCID4; of rubella virus vaccine ex- 
pressed in terms of the assigned titer of the FDA Reference Rubella Virus, and approxi- 
mately 25 mcg neomycin 

M-M-R° (Measles, Mumps and Rubella Virus Vaccine, Live, MSD) — Single-dose vials of 
lyophilized vaccine. containing when reconstituted not less than 1.000 TCID:,» of measles 
virus vaccine, live, attenuated, 5,000 TCIDs; of mumps virus vaccine, live. and 1.000 
TCID; of rubella virus vaccine, live. expressed in terms of the assigned titer of the FDA 
Reference Measles, Mumps, and Rubella Viruses. and approximately 25 mcg neomycin. 
M-R-VAX* (Measles and Rubella Virus Vaccine, Live, MSD)— Single-dose vials of 
lyophilized vaccine, containing when reconstituted not less than 1.000 TCIDs of measles 
virus vaccine, live, attenuated. and 1,000 TCIDso of rubella virus vaccine. live. expressed in 
terms of the assigned titer of the FDA Reference Measles and Rubella Viruses. and ap- 
proximately 25 mcg neomycin. 

MUMPSVAX * (Mumps Virus Vaccine, Live, MSD)— Single-dose vials of lyophilized vac- 
cine, containing when reconstituted not less than 5,000 TCID4; of mumps virus vaccine 
expressed in terms of the assigned titer of the FDA Reference Mumps Virus. and approxi- 
mately 25 mcg neomycin. 

Each of these vaccines is supplied as a single-dose vial packed with a disposable syringe 
containing diluent and fitted with a 25-gauge. °8’’ needle, and as a box of 10 single-dose 
vials with an accompanying box of 10 diluent-containing disposable syringes with affixed 
needles. 


For more detailed information, consult your MSD 





representative or see full prescribing information. MERCK 

Merck Sharp & Dohme, Division of Merck & Co., Inc., SHARP. 

West Point, Pa. 19486 — J6VAU2R3 DOHME 
EM WEE 2 Me ee 
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When unproductive 
coughs startle, 


HYCOTUSS® Expectorant provides 
effective antitussive/expectorant action — 
controls coughing for up to 6 hours 

and helps liquefy bronchial secretions 

to aid expectoration. 


HYCOTUSS 


EXPECTORANT (fr 


Each teaspoonful (5 ml) contains 5 mg hydrocodone 
bitartrate (WARNING: May be habit forming), 100 mg 
guaifenesin and alcohol U.S.P 10% v/v 


Cough relief for 
children under |2 





USUAL DOSAGE: Children under 2 years — calculate as hydrocodone, 0.3 
mg/kg/24 hours, divided into 4 equal doses. Children 2 to 12 years — % tea- 
spoonful after meals and at bedtime, not less than 4 hours apart Children 
over 12 and adults —1 teaspoonful after meals and at bedtime, not less than 
4 hours apart 

Please see brief summary of prescribing information below 





BRIEF SUMMARY OF PRESCRIBING INFORMATION 


CONTRAINDICATIONS: HYCOTUSS Expectorant should not be used in 
patients with hypersensitivity to hydrocodone or guaifenesin 

WARNINGS: HYCOTUSS Expectorant should be prescribed and adminis- 
tered with the same degree of caution appropriate for the use of other oral 
narcotic-containing medications since it can produce drug dependence and 
therefore, has the potential for abuse. Patients should be warned not to drive 
a car or operate machinery if they become drowsy or show impaired mental 
and/or physical abilities while taking HYCOTUSS Expectorant. Patients re 
ceiving narcotic analgesics, phenothiazines, other tranquilizers, sedative 
hypnotics or other central nervous system depressants (including alcohol) 
concomitantly with HYCOTUSS Expectorant may exhibit an additive central 
nervous system depression. When such combined therapy is contemplated, 
the dose of one or both agents should be reduced 

PRECAUTIONS: Before prescribing medication to suppress or modify 
cough, it is important to ascertain that the underlying cause of cough Is 
identified, that modification of cough does not increase the risk of clinical or 
physiologic complications, and that appropriate therapy for the primary dis- 
ease is provided. 

ADVERSE REACTIONS: Adverse reactions, when they occur, include seda- 
tion, nausea, vomiting and constipation. 

DRUG INTERACTIONS: The central nervous system depressant effects of 
HYCOTUSS Expectorant may be additive with that of other central nervous 
system depressants. See WARNINGS 6072-3 


Oral prescription where permitted by State law 
HYCOTUSS* is an Endo registered U.S. trademark 6070-2BS 


Endo Laboratories, Inc. 
Subsidiary of the DuPont Company 


Garden City, New York 11530 TIT 


1061 


1062 





Please dont just R 


"Cortisporin Otic*.. Specify: 


(polymyxin B-neomycin-hydrocortisone) 


4e 
- k 
epe a a 
rm ut Lei 


Tarat 
t 

* 

+ 


A 


M Tå 
TAT c on 


ryt >) NERA 
tes eae 
mF t 


sjete te 


== pam f a P 


; 3: 
ws E Ted te 


U 
^d 


- 
- 


w^. yaar eer ed 


4 


j 





INDICATIONS: 

For the treatment of superficial bacterial infections of the 
external auditory canal caused by organisms susceptible 
to the action of the antibiotics, and for the treatment of 
infections of mastoidectomy and fenestration cavities 
caused by organisms susceptible to the antibiotics. 


DESCRIPTION: 
Each cc contains: Aerosporin" brand 


Polymyxin B Sulfate...........0.000..... 10,000 units 
Neomycin Sulfate..............0......... 5 mg 
(equivalent to 3.5 mg neomycin base) 
diy V sli EEA aie ea ae 10 mg (1%) 


The vehicle contains the inactive ingredients cety! alcohol, 
propylene glycol, polysorbate 80, purified water and 
thimerosal (preservative) 0.01%. 


PRECAUTIONS: 
This drug should be used with care in cases of perforated 
eardrum and in long-standing cases of chronic otitis media 


because of the possibility of ototoxicity caused by neomycin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon cutaneous sensitizer. There 
are articles in the current literature that indicate an 


increase in the prevalence of persons sensitive to neomycin. 


BENEFITS: 

Indications include infections of mastoidectomy and 
fenestration cavities caused by organisms susceptible to 
the antibiotics. 


CONTRAINDICATIONS, WARNINGS, AND PRECAUTIONS 
COMMON TO BOTH PRODUCTS: 


CONTRAINDICATIONS: 


secondary infection in the chronic dermatoses, such as 
Otitis externa, it should be borne in mind that the skin in 
these conditions is more liable than is normal skin to 
become sensitized to many substances, including 


INDICATIONS: 

For the treatment of superficial bacterial infections of the 
external auditory canal caused by organisms susceptible 
to the action of the antibiotics. 


DESCRIPTION: 
Each cc contains: Aerosporin* brand 
Polymyxin B Sulfate.................... 10,000 units 
Neomycin Sulfato... ... ec a 5 mg 
(equivalent to 3.5 mg neomycin base) 
HYGFOCOMISONG, EE ESAS ais AT 10 mg (1% 


The vehicle contains the inactive ingredients glycerin, 
hydrochloric acid, propylene glycol, purified water and 
potassium metabisulfite (preservative) 0.1%. 


PRECAUTIONS: 

This drug should be used with care when the integrity of the 
tympanic membrane is in question because of the 
possibility of ototoxicity caused by neomycin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon cutaneous sensitizer. There 
are articles in the current literature that indicate an 
increase in the prevalence of persons sensitive to neomycin. 
Stinging and burning have been reported when this drug 
has gained access to the middle ear. 


BENEFITS: 
Clear visualization of field. Does not have to be shaken. 


PRECAUTIONS: 

If sensitization or irritation occurs. medication should be 
discontinued promptly. Patients who prefer to warm the 
medication before using should be cautioned against 


In individuals who have shown hypersensitivity to any of the ^ neomycin. The manifestation of sensitization to neomycin heating the solution above body temperature, in order to 
components, and in herpes simplex, vaccinia, and varicella. — is usually a low grade reddening with swelling, dry scaling, avoid loss of potency. 


WARNINGS: and itching; it may be manifest simply as a failure to heal. 
During long-term use of neomycin-containing products, days. Allergic cross-reactions may occur which could 
periodic examination for such signs is advisable and the — prevent the use of any or all of the following antibiotics for 


Prolonged treatment may result in overgrowth of non- 
susceptible organisms and fungi. If the infection is not 


Treatment should not be continued for longer than ten 


improved after one week, cultures and susceptibility tests patient should be told to discontinue the product if they the treatment of future infections kanamycin, paromomy- 


should be repeated to verify the identity of the organism, 
and to determine whether therapy should be changed 
When using neomycin-containing products to control 


Both products offer you: 

e Direct anti-inflammatory action, Bj / Burroughs Wellcome Co. 
relieving associated itching, Wellcome 2 
swelling and pain. 


e Wide range of antibacterial 
activity, including action 
against many strains of 


are observed. These symptoms regress quickly on with- 
drawing the medication. Neomycin-containing applications HOW SUPPLIED: 
should be avoided for that patient thereafter. 


cin, streptomycin, and possibly gentamicin. 


Both products available in 10 cc bottles with sterile droppers. 


North Carolina 27709 


Pseudomonas aeruginosa and Proteus. € Economy for your patients. 
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a 2 - . - IT Confraindicatióris: Hypersensitivityto hydrexyzine. Hy- ~ | 
A. | For ail r IC a ~ .dtoxyzine, when administered to the pregnant mouse, AE ioo. 
; and rabbit, inducedifetal abnormalities in the rat at doses - 

: substantially above the human therapeutic range. Clinical 4 
dermatoses *- data in human beings are inadequate to establishsafety 
in early pregnancy. Until such data are available, hydroxy- 


zine is contraindicated in early pregnancy. 


Wi t h stro n g Precautions: Hydroxyzine may potentiate the action of 


central nervous system depressants such as meperidine 


e m oti O n a | overl ay and barbiturates. In conjunctive use, dosage for these 


drugs should be reduced. Because drowsiness may occur, 
patients should be cautioned against driving a car or 


® operating dangerous machinery. 
Adverse Reactions: Drowsiness may occur; if so, it is usually 
transitory and may disappear in a few days of continued 
therapy orupon dosage reduction. Dryness of the mouth 


may occur with higher doses. Involuntary motor activity, in- 


t cluding rare instances of tremor and convulsions, has been 
Hi reported, usually with higher than recommended dosage. 
nyd [OXxyZl ne | Supply: Tablets, containing 40 mg hydroxyzine hydro- 
chloride, 100's and 500's; Tablets, containing 25 mg or 
Tablets: 40 mg, 25 mg, 50 mg, and 100 mg 50 mg, 100's, 500's, and Unit Dose (10 x 10's); Tablets, con- 


Syrup: 10 mg per 5 ml, ethyl alcohol 0.5% v/v taining 100 mg, 400's and Unit Dose (10 x 10's); Syrup, 
containing 10 mg per teaspoonful (5 ml) and ethyl alcohol 


0.5% v/v, pint bottles. 
Before prescribing or administering, see package 


As adjunctive therapy. so 
- rapid antianxiety action ROOGRIG Pfizer 


: demonstrated , iw v A division of Pfizer Pharmaceuticals 
antihistaminic/antipruritic activity New York, New York 10017 
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- Expand Your Horizons 
And Those of Your 





This compilation of articles and memoranda is geared to 
further your understanding of your role in regard to: your 
nursing home patients; their families; and the nursing home 
staff. Published by the American Medical Association, The 
Medical Director in the Long-Term Care Facility is the 
only book of its kind. 


The Table of Contents includes: 


* Doctor's Role in the Nursing Home 

* Medical Direction in Long-Term Care Facilities 

* Role Relationships of the Medical Director 

e The Role of the Physician in Long-Term Care 
Facilities—The Administrator s Viewpoint 

è Federal Regulations and Proposed Duties for the 
Medical Director in the Skilled Nursing Facility 

e The Nursing Home's Medical Director— | 
A New Breed of Mentor 


The Medical Director in the Long-Term Care Facility 
should help you to meet the nursing home problems which 
you encounter. Use the coupon to order this valuable 
compendium today. 


$3.50 


Per eo anem ow ew 6n pa LLL — one — ouo Gup aua Gmo auo anp ouo ouo — oup omo Sup Ouo Ouo Ome omo nn Om oes — c MD ee — ec —À — — 


Order Dept./OP-22 
American Medical Association 
535 N. Dearborn/Chicago, IL 60610 


Please send... . copy(ies) of THE MEDICAL DIREC- 
TOR IN THE LONG-TERM CARE FACILITY, OP-22. at 


$3.50 each. Enclosed is$__ — 1. payable to the 
AMA. 


Name 


Address 








City/State/Zip 
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ACCURBRON 
theophylline 


DESCRIPTION: Each mi contains anhydrous theophylline 10 mg (50 mg per 5 ml teaspoorfful) and 
alcohol 7.5% in a pleasant tasting vehicle. 


ACTIONS: Theophylline, 1, 3-dimethylxanthine, is a bronchodilator. It is rapidly absorbed when given 
as an elixir. It acts by inhibiting the enzyme phosphodiesterase which degrades cyclic AMP. Its 
plasma half-life (T Y») varies widely because of differences in the rate of metabolism. 


Theophylline relaxes the smooth muscle of the respiratory tract and relieves bronchospasm. Its 
bronchodilator effect is minimal in the absence of bronchospasm. 


Other actions of theophylline include dilation of pulmonary, coronary and renal arteries and increased 
cardiac output, and CNS stimulation. Usual doses increase blood pressure only slightly. Theophylline 
also has a mild diuretic action. 


INDICATIONS: For the relief of bronchial asthma (acute or chronic) and reversible bronchospasm 
associated with obstructive pulmonary diseases such as chronic bronchitis and emphysema. 


Theophylline relieves the shortness of breath, wheezing and dyspnea associated with asthma and 
improves pulmonary function (increases flow rates and vital capacity). In doses sufficient to produce 
therapeutic serum concentrations (10-20 ,.g/ml), theophylline would also prevent the symptoms of 
chronic asthma and suppress exercise-induced asthma. It is especially useful for long-term treatment 
of bronchospasm because tolerance to the bronchodilator effect of theophylline rarely occurs. 


Corticosteroids may be given in conjunction with theophylline, if needed. 


CONTRAINDICATIONS: Patients with peptic ulcers, active gastritis, and hypersensitivity or idiosyn- 
crasy to theophylline and other methylxanthines. 


WARNINGS: Should not be given concomitantly with other xanthine-containing drugs because of the 
potential for serious toxicity from elevated xanthine serum levels. Also, liquids containing xanthines 
(tea, coffee, etc.) should be avoided. 


Use in Pregnancy: Safety for use during pregnancy has not been established. Theophylline is 
excreted in the milk. Use during lactation and in women of childbearing potential requires that benefits 
be weighed against possible hazards to fetus or child. 


PRECAUTIONS: As with all theophylline-containing products, use with caution in patients with 
cardiovascular disease, in infants and the elderly, and in patients with liver, kidney and heart disease. 


ADVERSE REACTIONS: Gastrointestinal: loss of appetite, nausea, vomiting, gastric irritation. CNS: 
irritability, especially in children, insomnia, headache, dizziness, convulsions. These side-effects are 
usually associated with high theophylline serum levels (exceeding 20 ug/ml). Cardiovascular: palpi- 
tations, sinus tachycardia and increased pulse rate, usually mild and transient. 


Other side-effects may include increased irritation with dehydration, muscle twitching and increased 
SGOT levels. 


DRUG INTERACTIONS: Theophylline increases the excretion of lithium carbonate and may enhance 
the sensitivity and toxicity of digitalis derivatives and sympathomimetic amines. Doses higher than 
usual may increase the effect of oral anticoagulants. Concomitant use with erythromycin, clindamy- 
cin, lincomycin and troleandomycin may increase theophylline serum levels. 

Colorimetric methods for serum uric acid are affected by theophylline. Spectrophotometric methods 


of theophylline in serum are affected by furosemide, sulfathiazole, phenylbutazone, probenecid and 
theobromine. 
DOSAGE AND ADMINISTRATION: Dosage must be individualized. Accepted therapeutic serum levels 
for theophylline are 10-20 g/ml. Its metabolism may vary greatly with age, among individuals and in 
patients with liver, kidney and heart disease. Metabolism may be stable within the same individual. 
However, careful monitoring for manifestations of toxicity and periodic determinations of theophyl- 
line serum levels are necessary, especially for prolonged therapy and with high doses. 
Children: The following table may be used with the graduated measuring spoon for Accurbron: 
ACCURBRON™ (theophylline) — PEDIATRIC DOSAGE CALCULATION TABLE 


Starting dosage': 4 mg/kg body wt every 6 hours 
(All ages for not to exceed 100 mg (10 mi Accurbron) 
first 3 days?) 
Age Body Weight Dose/6 hours 
Ibs kgs 3 mg/kg 4 mg/kg 5 mg/kg 6 mg/kg 7 mg/kg 
Under 9 years* 10 4.5 1 ml 2 ml 2 ml 3 ml 3 ml 
average dose 20 9 3 ml 4 mi 5 ml 5 ml 6 ml 
4-6 mg/kg/6 hrs.' 30 14 4 ml 6 ml 7 ml 8m! 10 ml 
40 18 5 ml 7 ml 9m 11m  13ml 
50 23 7 ml 9m 12m! 14m!  16ml 
60 27 8m tim! 114ml 16m  19ml 
70 32 10m 13m 16m! 19m 22ml 
9-12 years* 80 36 11m 14m 18m 22mi  25ml 
average dose 90 41 12m 16m! 20m 25m  29ml 
4-5 mg/kg/6 hrs." 100 45 14m 18m 22m 27m  Á32ml 


ACCURBRON contains 10 mg theophylline (anhydrous) per ml. 

1. Average dosage from: Wyatt R, Weinberger M, Hendeles L: Oral theophylline dosage for the 
management of chronic asthma. J Ped 92: 125-130,1978. 

2. Mitenko PA, Ogilvie RI: Rapidly achieved plasma concentration plateaus, with observations on 
theophylline kinetics. Clin Pharmacol Therap 13: 329-335, 1972. 

*Do not exceed this dosage without careful clinical monitoring or checking theophylline serum 
level because of the increased risk of side effects when serum levels exceed 20 pg/ml. 
Adults: Recommended starting dose is 100 to 200 mg (10 to 20 ml) every 6 hours. The adequacy of 
the dose should be determined by clinical response and periodic monitoring of theophylline serum 

levels. 

May be given after meals with water to minimize possible G.I. irritation. 

OVERDOSAGE: Theophylline has a narrow therapeutic index and toxicity is likely to occur when serum 
levels exceed 20 ug/ml. Usual signs of overdosage are anorexia, nausea, vomiting, irritability, 
headache. Gross overdosage, especially in children, may lead to seizures and death without preced- 
ing symptoms of toxicity. Treatment is symptomatic (prompt induction of emesis and gastric lavage, 
Supportive therapy, hemodialysis, etc.). 


CAUTION: Federal law prohibits dispensing without prescription. 
HOW SUPPLIED: As a dye-free liquid in pint bottles (NDC 01 83-5002-05) withthe graduated measur- 


ing spoon for Accurbron. 
Dow Pharmaceuticals 
The Dow Chemical Company 
Indianapolis, Indiana 46968 





SSN ine 
tightrope 


Maintain the balance 
with Accurbron. 


In theophylline therapy, 
the therapeutic range is narrow. Serum levels in the 
10 mcg/ml to 20 mcg/ml range are necessary for 
optimum effect with minimal side effects. Accuroron 
offers an effective bronchodilator for the symptomatic 


relief of bronchial asthma with simplified delivery 


*A 
system for more accurate dosage. E combination 
For easy dosage calculation, each milliliter of spoon and vial, 
Accuroron contains 10 mg. anhydrous theophylline. neste ^ 
Then, for precise measurement, a special combination Acsi MO 
spoon and vial is calibrated to deliver the measured accurate. 
dose of Accuroron* dosage, is 
packed with 
And, with the acceptable, neutral flavor of each pint 
Accurbron flavor fatigue is less likely to occur. bottle of 
Accuroron. 





ACCURBRON 


theophylline 


Each ml. contains anhydrous theophylline 10 mg. and alcohol 7.596 


Dow Pharmaceuticals 
The Dow Chemical Company 
Indianapolis, Indiana 46968 
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lecause of the potential hazard of 
ty and ototoxicity due to neomycin, 
ould be exercised when using this prod- 
n treating extensive burns, trophic ulcera- 


tion and other extensive conditions where ab- 






.more than 20 percent of the body surface is 
affected, especially if the patient has impaired 
renal function or is receiving other aminogly- 
. coside antibiotics concurrently, not more than 
^ one application a day is recommended. 

* When using neomycin-containing products to 
* . Control secondary infection in the chronic der- 

^. * matoses, it should be borne in mind that the 
^ ^. ‘skin is more liable to become sensitized to many 








sorption of neomycin is possible, In burns where 


~ Neos 


(polymyxin 





substances, including neomycin. The manifesta- 
tion of sensitization to neomycin is usually a 
low grade reddening with swelling, dry scaling 
and itching; it may be manifest simply as failure 
to heal. During long-term use of neomycin-con- 
taining products, periodic examination for such 
signs is advisable and the patient should be told 


_to discontinue the product if they are observed. 


These symptoms regress quickly on withdraw- 


ing the medication. Neomycin-containing appli- 


cations should be avoided for that patient 


thereafter. 


Precautions: As with other antibacterial prep- 
arations, prolonged use may result in over- 
growth of nonsusceptible organisms, including 


- And just a touch of 
the right antibiotic 
can help clear it up. 


Neosporin Ointment can help control 


_ minor cases of impetigo before other 
children catch it from your young patient, 
= and it may be used as an adjunct to 
_ appropriate systemic therapy in more 
extensive disease. Neosporin Ointment 
* provides broad, reliable antibiotic action 
against susceptible organisms — notably 
~~ Staphylococcus and Streptococcus — with 
antibiotics that are seldom used systemically. 


porin Ointment 


B — bacitracin — neomycin) 


Each gram contains: Aerosporin? brand Polymyxin B Sulfate 5,000 units; zinc bacitracin 
400 units; neomycin sulfate 5 mg (equivalent to 3.5 mg neomycin base); special white 
petrolatum qs. In tubes of 1 oz and 1/2 oz and 1/32 oz (approx.) foil packets. 


fungi. Appropriate measures should be taken if 
this occurs. 

Adverse Reactions: Neomycin is a not un- 
common cutaneous sensitizer. Articles in the 
current literature indicate an increase in the 
prevalence of persons allergic to neomycin. 
Ototoxicity and nephrotoxicity have been re- 
ported (see Warning section). 

Complete literature available on request from 
Professional Services Dept. PML. 


PR 


Welicome 


Burroughs Wellcome Co. 
Research Triangle Park 
North Carolina 27709 


$pend just 30 
minutes a week 
with American 
Medical News 






With a heavy patient load and the paperwork 
and the scientific reading you have to do, 
you don't have the time to sift through a lot 
of different publications to find out what's 
happening in the practice of medicine. 


One publication gives you all the news you 
need to know: American Medical News! It's 
designed and edited for the busy 
practitioner. Every week American Medical 
News wraps up all the news in medicine 

in a package that is fast paced, easy 

to read, accurate, and thought provoking. 


American Medical News is must reading 
because you need to keep up-to-date on 
those developments that could affect the 
way you practice medicine. And no other 
publication can match it for timely, 
comprehensive coverage of the news. 


Give American Medical News just 30 
minutes a week; it will give you all the news 
you need to know on what's happening in 
the practice of medicine. 


Keeping your finger 
onthe pulse of medicine 
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jext breath... ne's active 


he's effectively 
maintained on 


Each capsule or tablespoonful (15 ml) elixir contains theophylline 


© 
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theophylline for effective 
around-the-clock therapy 


Quibron may give the asthmatic up to eight hours 
of bronchodilation with each dose and provides 
dosages of theophylline which are now believed 
necessary to keep patients free of acute attacks and 
chronic wheezing. 


100% free theophylline 


Quibron helps achieve therapeutic serum rheophyl- 
line levels with minimal dosage volume...delivers 
100% free theophylline in comparison to many other 
compounds which contain from 47% to 9 176 effective 
theophylline. 


individualized theophylline 
dosage schedule 


Today's more efficient usage of theophylline calls for 
individualizing dosage. Treatment should be initiated 
at 150 mg theophylline every 6 hours for adults and 
4 mg/kg every 6 hours for children. When necessary, 
to achieve greater efficacy the dosage may be 
cautiously adjusted upward while monitoring serum 
theophylline levels. 


Mead [i INSON PHARMACEUTICAL DIVISION 


©1978 Mead Johnson & Company * Evansville. Indiana 47721 U.S.A. MJL 7-4273R 


(anhydrous) 150 mg and glyceryl guaiocolote (guaifenesin) 90 mg 
Elixir: alcohol 15% 


Indications: For the symptomatic relief of bronchospasric conditions such 
as bronchial asthma, chronic bronchitis, and pulmonary emphysema. 
Dosage: Treatment should be initiated at 150 mg theophylline every 6 
hours for adults and 4 mg/kg every 6 hours for children. The usual recom- 
mended dosages are Adults: 1-2 capsules or 1-2 roblespoons (15 ml) 
elixir every 6-8 hours. Children 9 ro 12: 4-5 mg rheophylline/kg body- 
weight every 6-8 hours. Children under 9: 4-6 mg rheophylline/kg 
bodyweighr every 6-8 hours. When necessary. ro achieve greorer 
efficacy theophylline dosage may be couriously adjusted upward. Serum 
theophylline determinations ore helpful in monitoring therapeutic 
progress. When dosages exceed rhe usual recommended ranges serum 
determinations are essential. In rhe absence of side effects, rhe dosage 
moy be titrated upward cautiously by increments of no more than 25% 
of previous dose, increasing the dose no more than every third day until 
the desired clinical response is obrained. If nausea. vomiting or orher 
evidence of toxicity occurs. omit one dose and resume treatment af o 
lower dose. 

Warnings: Do nor administer more frequently rhon every 6 hours, or 
within 12 hours ofrer recral dose of any preparation containing rheophyl- 
line or aminophylline. Do not give other compounds containing xanthine 
derivatives concurrently. 

Precautions: Use with caution in patients with cardiac disease. heparic or 
renal impairment. Concurrent administrarion with cerrain anribiorics. i.e. 
clindamycin, erythromycin, troleandomycin, may result in higher serum 
levels of theophylline. Plasma prothrombin and factor V may increase 
bur any clinical effect is likely ro be small. Merobolires of guaifenesin may 
contribure ro increased urinary 5-hydroxyindoleaceric acid readings. 
when determined with nitrosonaphrol reagent. Safe use in pregnancy has 
not been established. Use in case of pregnancy only when clearly needed. 


Adverse Reactions: Theophylline may exert some stimulating effect on 
rhe central nervous system. Its administration may cause local irritation of 
the gastric mucosa, with possible gastric discomfort, nausea, ond vomiting. 
The frequency of adverse reactions is relared ro rhe serum theophylline 
level and is nor usually a problem at serum theophylline levels below 

20 ug/ml. 

How Supplied: Capsules in borrles of 100 ond 1000 ond unit -dose packs of 
100: Elixir in bottles of 1 pint and 1 gallon. 

See package insert for complere prescribing information. 
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A new indication for Septra 


Getting a child with an earache off to sleep most common middle ear pathogens— 

Is hard enough, without getting her up Haemophilus influenzae and Streptococcus 
again. With the q.i.d. and t.i.d. dosages of pneumoniae. 

other antibacterials for acute otitis media, 
expecting compliance may be expecting a 
lot. Septra b.i.d. dosage convenience can should be maintained and frequent uri- 


change all that. nalyses with careful microscopic examination 

In a study of 94 children with performed during therapy. Septra is contra- 
bacterial otitis media confirmed by indicated in infants under two months. 
culture, Septra Suspension produced Septra should not be used in the treat- 
a success rate of 95.7%. ment of streptococcal pharyngitis. 


Though crystalluria has not been a 
problem with Septra, adequate fluid intake 


Septra Suspension has proved highly ‘Data on file, Medical Department, Burroughs Wellcome Co. 
effective in acute otitis media caused by the — See last page of this advertisement for prescribing information. 
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Each teaspoonful (5 ml) contains 


40 mg trimethoprim and 200 mg sulfamethoxazole 


through-the-night efficacy 
against major middle ear pathogens 


*Septra is now indicated for use in acute otitis media in children due to susceptible strains of Haemophilus influenzae or 
Streptococcus pneumoniae when in the judgment of the physician Septra offers some advantage over the use of other 
antimicrobial agents. Limited clinical information is presently available on the effectiveness of treatment of otitis media with 
Septra when the infection is due to Haemophilus influenzae resistant to ampicillin. To date, there are limited data on the safety 
of repeated use of Septra in children under two years of age. Septra is not indicated for prophylactic or prolonged 
administration in otitis media at any age. 
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tr a Suspension 


Each teaspoontul (5 ml) contains: 
40 mg trimethoprim and 200 mg sulfamethoxazole 


E effective mm vitro against major middle ear 
pathogens—Haemophilus influenzae, including 
ampicillin-resistant strains, and Streptococcus 
pneumoniae* 

E well tolerated by infants and children* (Contra- 


indicated in infants under two months. See brief 
summary below for possible adverse reactions.) 





Septra introduces 


b.i.d. dosage convenience 


to the treatment 


of acute otitis media 


in children 


Septr a ‘Tablets 


Each tablet contains: 
80 mg trimethoprim and 400 mg sulfamethoxazole 

E available in pleasant tasting cherry-flavored 
suspension or 1n tablet form for use in older 
children 


E encourages compliance; unlike other 
antibacterials for otitis media, Septra requires no 
middle-of-the-night dose 








Septra^ Tablets and Suspension 

Indications and Usage: 

ACUTE OTITIS MEDIA: For the treatment of acute otitis media in children due to susceptible 
Strains of Haemophilus influenzae or Streptococcus pneumoniae when in the judgment of 
the physician Septra offers some advantage over the use of other antimicrobial agents. 
Limited clinical information is presently available on the effectiveness of treatment of otitis 
media with Septra when the infection is due to Haemophilus influenzae resistant to 
ampicillin. To date, there are limited data on the safety of repeated use of Septra in children 
under two years of age. Septra is not indicated for prophylactic or prolonged administration 
in otitis media at any age. 


Contraindications: Hypersensitivity to trimethoprim or sulfonamides. Pregnancy and 
during the nursing period. Infants less than two months of age. 


Warnings: SEPTRA SHOULD NOT BE USED IN THE TREATMENT OF STREPTOCOCCAL 
PHARYNGITIS. 


Clinical studies have documented that patients with Group A 8-hemolytic streptococcal 
tonsillopharyngitis have a greater incidence of bacteriologic failure when treated with 
Septra than do those patients treated with penicillin as evidenced by failure to eradicate 
this organism from the tonsillopharyngeal area. 


Deaths from hypersensitivity reactions, agranulocytosis, aplastic anemia and other 
blood dyscrasias. Experience with trimethoprim alone is much more limited, but 
occasional interference with hematopoiesis has been reported as well as an increased 
incidence of thrombopenia with purpura in elderly patients on certain diuretics, 
primarily thiazides. 

Sore throat, fever, pallor, purpura or jaundice may be early signs of serious blood 
disorders. Frequent CBCs are recommended; therapy should be discontinued if a 
significant reduction in the count of any formed blood element is noted. 


Precautions: Use with caution in patients with impaired renal or hepatic function, 
possible folate deficiency, severe allergy or bronchial asthma. In glucose-6-phosphate 
dehydrogenase-deficient individuals, hemolysis may occur (frequently dose-related). 
During therapy, maintain adequate fluid intake and perform frequent urinalyses with 
careful microscopic examination and renal function tests, particularly where there is 
impaired renal function. 


Adverse Reactions: All major reactions to sulfonamides and trimethoprim are included, 
even if not reported with Septra. Blood Dyscrasias: Agranulocytosis, aplastic anemia, 
megaloblastic anemia, thrombopenia, leukopenia, hemolytic anemia, purpura, hypo- 
prothrombinemia and methemoglobinemia. Allergic Reactions: Erythema multiforme, 
Stevens-Johnson syndrome, generalized skin eruptions, epidermal necrolysis, urticaria, 
serum sickness, pruritus, exfoliative dermatitis, anaphylactoid reactions, periorbital 
edema, conjunctival and scleral injection, photosensitization, arthralgia and allergic 
myocarditis. Gastrointestinal Reactions: Glossitis, stomatitis, nausea, emesis, abdominal 
pains, hepatitis, diarrhea and pancreatitis. C.N.S. Reactions: Headache, peripheral 
neuritis, mental depression, convulsions, ataxia, hallucinations, tinnitus, vertigo, 
insomnia, apathy, fatigue, muscle weakness and nervousness. Miscellaneous Reactions: 


Drug fever, chills, and toxic nephrosis with oliguria and anuria. Periarteritis nodosa and 
L.E. phenomenon have occurred. Due to certain chemical similarities to some 
goitrogens, diuretics (acetazolamide and the thiazides) and oral hypoglycemic agents, 
sulfonamides have caused rare instances of goiter production, diuresis and hypogly- 
cemia; cross-sensitivity may exist with these agents. In rats, long-term administration 
of sulfonamides has produced thyroid malignancies. 

Dosage and Administration: Not recommended for use in infants less than two months of age. 
ACUTE OTITIS MEDIA IN CHILDREN: The recommended dose for children with acute 
otitis media is 8 mg/kg trimethoprim and 40 mg/kg sulfamethoxazole per 24 hours, 
given in two divided doses every 12 hours for 10 days. The following table is a guideline 
for the attainment of this dosage using Septra Tablets or Suspension. 

Children: Two months of age or older: 
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| Weight 
| 
| Ib kg Teaspoonfuls Tablets | 
Bar ass or DPF PU Tol POSER 
40 18 2 (10 ml) 1 
60 27 3 (15 ml) 1 
80 36 4 (20 ml) 2 (or 1 DS tablet) 
For patients with renal impairment: 
Ss Creatinine Clearance Recommended | 
(ml/min) Dosage Regimen | 
ue dove SE OCR! ey 2. .. Usual Standard Regimen | 
pr / -Half of the usual 
put "n | dosage regimen SD 
p Below 15 | Use Not Recommended | 
DE wu odis = A Pts d 








Supplied: SEPTRA TABLETS containing 80 mg trimethoprim and 400 mg sulfamethox- 
azole—bottles of 40, 100, 500 and 1000 tablets; unit dose pack of 100. ORAL 
SUSPENSION, containing the equivalent of 40 mg trimethoprim and 200 mg sul- 
famethoxazole in each teaspoonful (5 ml), cherry flavored—bottle of 450 ml. 


Also available in double strength, oval-shaped, pink, scored tablets containing 160 mg 
trimethoprim and 800 mg sulfamethoxazole—bottles of 60 and unit dose packs of 100. 


*Clinical results do not necessarily correspond with in vitro data. 
* Data on file, Medical Department, Burroughs Wellcome Co. 
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DEPARTMENT of PEDIATRICS 
TUFTS-NEW ENGLAND MEDICAL CENTER 


Applications are solicited for the position 
of Chairman of the Department of Pedi- 
atrics, Tufts University School of Medi- 
cine and  Pediatrician-in-Chief, New 
England Medical Center Hospital. We will 
seek a candidate with the highest 
academic credentials who will be able to 


direct a vigorous, multi-faceted depart: 
ment in an expanding University Medical 
Center. Please send curriculum vitae and 
supporting information to: 
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Emetrol , 


N PHOSPHORATED CARBOHYDRATE SOLUTION 


will stop uncomplicated 
nausea and vomiting 


R 
William H. Rorer, Inc., Fort Washington, Pa. 19034 
R 


Jane F. Desforges, M.D 
Hematology Division 

Tufts-New England Medical Center 
171 Harrison Avenue 

Boston, MA 02111 


An Equal Opportunity Employer M/F 
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The AMA's new booklet, PHYSICIAN'S GUIDE TO MEDICAL 


ADVICE FOR OVERSEAS TRAVELERS, was developed to help 
practicing physicians render preventive medical services to 
traveling patients. 








It provides a weath of information, such as how to protect 
patients against tropical diseases, time zone changes, par- 
asites and complications of existing handicaps. Plus what 
to advise about diets, immunizations, and overseas 
medical care. 


To order your copy (60€ ea.) of this new guide, OP-411, 
write: Order Dept., American Medical Association, 
535 N. Dearborn St., Chicago, III. 60610. 
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Ive good reasons fo 
ecommend ProSobee... 


LA Price = ProSobee is priced comparable to milk- 


based formulas. 


y A Availability - ProSobee is available in 


most drugstores and foodstores. 


Meat: 


Symptomatic Relief . ;....... 
helps avoid the symptoms caused by milk protein 
sensitivity and lactose intolerance. 

Patient Growth = the proven formula- 


tion of ProSobee assures good patient growth. 


LÀ LI LJ 
Reliability. Physicians have confidently re- 
lied on ProSobee longer than any other soy isolate 
formula. It's just the kind of product you'd expect 
from Mead Johnson. 
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On the Impossibility of Overriding the 


Influence of the Family 


irkowska and eolleagues' at the 

Polish Academy of Science have 
written a fascinating article found in 
a recent issue of Science on the rela- 
tive contribution of, familial and 
extrafamilial factors to the mental 
development of children. This report 
points up the continuing debate 
. among social planners, governmental 
officials, and academicians about 
what effects social policy has on the 
-cognitive and emotional development 
of children. To state it differently, one 
can ask how effective can govern- 
ment-sponsored programs be in alter- 
ing (hopefully remediating) the nega- 
tive effects of a variety of life factors 
on child development. 

The study is a seientific attempt to 
isolate variables that seem important 
in accounting for variations in cogni- 
tive development in schoolchildren. 
Warsaw was rebuilt after World War 
II following a social policy of equal 
housing and educational opportunity 
for all children, regardless of the 
social, educational, and occupational 
status of their parents. Corisequently, 
families of a variety of social classes 
and occupations were housed side by 
side with the same social, educational, 
commercial, and medical supportive 
services and opportunities. In this 
human laboratory, the authors real- 


ized that they had a unique opportu- 


nity to partial out the effects of family 
variables from extrafamilial variables 
on the cognitive development of chil- 
dren, as assessed by the Raven 
Pregressive Matrices Test, a widely 
used, nonverbal intelligence test. 
They established the following three 
classes of variables: (1) family (educa- 
tion and Beat eC ICE (how 
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urban or suburban the area); and (8) 
school (an index of the "quality" of 
each particular elementary school). . 
Using multivariate statistical meth- 
ods, their results indicated that the 
three categories of variables com- 


bined accounted for a total of 10.6% of © 


Raven test variance (r = .826) and 
that from 85% to 97% of this covaria- 
tion was attributable to family vari- 
ables. Only 3.3% of the explained vari- 
ance was attributable to the two 
extrafamilial variable cldsses. The 
authors concluded that social policy 
was effective in equalizing school and 
district variables across the popula- 
tion, but that such equalization. was 
not effective in overriding other, more 
pronounced influences on mental per- 
formance in children. 


It is plain, nevertheless, that societal 
changes over a generation have failed to 
override forces that determine the social 
class distribution of mental performance 
among children. For further elucidation of 
the determinants of cognitive abilities, we 
need <o turn our attention to’ intrinsic 
[familial] factors.’ 


This study, along with other major 
research enterprises,* has consistently 
pointed up the difficulty of altering a 
variety of deficits through programs 
initiated outside the home in either 
schools or community settings. Head 
Start has taught us that it requires 
long-term commitments and enor- 
mous resources to effect psychological 
and eognitive change in children. We 
are slowly learning. that it is difficult 
if not impossible to override the basic 
influence that family life has on a host 
of developmental phenomena. 

An interesting parallel has emerged 
in the area of emotional health and 


illness that deserves mention. For 
many years, mental health.profession- 
als confined their practice to the 
patient who eame to see them and 
they had no regard for the influence 
of family members and other impor- 
tant persons in the patient's life. In 
the 1950s, several theorists and clini- 
cians were struck by the inability of 
schizophrenic patients to maintain 
adequate functioning once hospitali- 
zation was completed, and they were 
often concerned about the subtle sabo- 
tage of family members in not 
supporting the continued recovery of 
the patient. These findings contrib- 
uted to a shift in thinking about the 
nature of mental illness and led to a 
new field of research and treatment 
where the object of study was no 
longer the individual but the family 
system. The emphasis from this 
perspective was that a behavioral 
disorder cannot be treated outside of 
an interpersonal context. 

As with research in schizophrenia, 


. the Firkowska et al report emphasizes 
the difficulty in overriding the effects 


of family influence on cognitive devel- 
opment even after 30 years of 
enforced social policy. Varying gains 
in IQ as a result of specialized 
programs often fail to be maintained 
once such extrafamilial remediation 
and enrichment programs are termi- 
nated. As the authors suggest, school- 
ing may actively reinforce inequali- 
ties caused by family backgrounds.” 
How, then, can society enrich child 
development in a meaningful way if 
the ever-growing body of research 
constantly points up the diffieulty of 
overriding family influence? Firkows- 
ka et al' conclude their article by 
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suggesting that "an edueational poliey | 


that would improve levels of cognitive 
ability would require more research on 
the relation of parental occupation, 
education, and other family factors to 
schooling and the larger environ- 
ment" . 

Perhaps we, might extend their 
statement to suggest that family vari- 
ables are more important in determin- 
ing educational success than are 
"most" others and that because of 
this, intervention might best be 
focused or. the family as a unit rather 
than on the child outside the family 
context. Suca a development would 
shift the focus from an individual 
child to an interpersonal unit, pre- 


venting the oft-quoted tug-of-war | 


where values of scholarship implanted 
at school sharply contrast with values 
based on survival at home. As in fami- 
ly treatment, then, this line of think- 
ing would vedefine the object of 
enrichment as the family rather than 
as the child alone and would open up a 
wealth of potential avenues for inter- 
vention. Using such an approach, one 
would hope such interventions would 
be mutually reinforcing and stimulat- 
ing for all family members within 
several domains of famiy function- 
ing. 

How one might go about developing 


baa 


such a program is far from clear; for 


waile thé family resides at the core of 
procreation and subsequent physical 
ard emotional development, it pre- 
sents a series of extraordinarily com- 
plex research problems due to its 


‘“maultigenerational history, its ethnici- 


ty, its constant alteration in content 
and membership, and its mobility. 
Unquestionably, more: research is 
needed in this area to identify related 
family variables, 

Firkowska et al suggest. that paren- 
tal occupation and .edueation are 
adequate indicators of “family micro- 
eu.ture" and status, which are impor- 
tant determinants of how education 
and knowledge are viewed within the 
family. Although important in the 
sense of reaching a level of statistical 
significance, it should be kept in mind, 
however, that these two variables 
combined accounted for only 10.8% of 
Raven test variance, This leaves 89.7% 
of Raven score variation unaccounted 
for. So, although education and paren- 
tal occupation may significantly con- 
tribute to a child’s IQ and presumably 
to suceéss in school, there are 
undoubtedly a host of other family 


variables that make significant con- ` 
. tributions in this regard (L. Fisher, 


PhD, and J. E. Jones, PhD, unpub- 
lished data, 1978). 


1 


Perhaps too, the recent publie focus 
on the stability of the family as a 
major unit of society will generate 
increased emphasis and publie fund- 
ing for continued research. We need 


to know a great deal more about how 


families function and to develop more 
sophisticated tools for reliably assess- 
ing various aspects of. the family 
before we will have the skills to effec- 
tively and ethically intervene in 
appropriate areas of family behavior. 
The Firkowska et al report adds to the 
growing body of knowledge .support- 
ing a family focus. 

LAWRENCE FISHER, PhD 

Department of Psychiatry 

. University of Rochester Medical 
School 
300 Crittenden Blvd 
Rochester, NY 14642 


Rodney Shapiro, PhD, commented on an earlier 
draft of this article. 
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Where Have All the Fathers Gone? 


Boo disorders, learning prob- 
lems, psychosomatic complaints, 
and poor adaptation to chronic illness 


are demanding increasingly more. 


time from today’s pediatricians. The 
incidence and seriousness of these 


problems suggests serious troubles’ 


within the American family. 
As a pediatric educator, I am trou- 
bled by major deficiencies in pediatric 
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training in regard to early identifica- 
tion of these disorders, lack of knowl- 
edge as to effective treatment modal- 
ities, and poor utilization of support- 


ing resources. Of especial concern, 


however, is the dearth of attention 
given to behavior and family counsel- 
ing in pediatric training. Nowhere is 
this deficiency more apparent than in 
the neglect of fathers in pediatric 


education. 


Changes in American Family Life 


The American family as we know it, 
or at least are accustomed to think of 
it, appears to be under tremendous 
social and economic pressure. In 1976, 
fifty-four percent of mothers with 
school-age children and 37% with pre- 
school-age children were working out- 
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side the home.' Apparently, most of 
these mothers must work for mere 
ecoromic survival. One of every three 
marriages now eventually succumbs 
to divorce, and even more sobering is 
the prospect that four of every ten 
children born in 1970 will spend part 
of- their childhood in a single-parent 
family.? 

Parents seem more guilty, anxious, 
and unsure of themselves than ever 
and often look to their pediatrician or 
primary care physician for parenting 
guidelines. To quote from Keniston, 
"The discomforts and anxieties of 
today's parents are not nightmares 
dreamed up from nothing: they reflect 
dee» changes in family life and soci- 
ety. Americans have not had an easy 
tim» comprehending these changes— 
or imagining how to deal with them— 
in large part because our reactions are 
shaped by an outmoded set of views 
about how families work,’ 


inadequacies in Pediatric Training 


Is today’s pediatrician in tune with 
how families work? Pediatric house 
officers learn to recognize and per- 
hags treat every disease imaginable, 
even though the opportunity to man- 
age many of these biomedical prob- 
lems in practice is remote. Contrast 
this situation with the dearth of 
attention given in pediatric education 
to the dynamics of family interaction 
and parenting, even though the oppor- 
turity to intervene when parenting is 
ineffective is highly probable and 
necessary, especially when one consid- 
ers that pediatrics as a specialty is 
recognized as being highly preventa- 
tive and educative in philosophy. 

Where there are attempts to keep 
pediatricians informed and knowl- 
edgeable about parenting disorders, 
one wonders how "outmoded" this 
information might be. For example, 
there is a complete void in the pedia:- 
rie literature and pediatric postgrad- 
uate education on the present role and 
status of fathers within American 
family life. Since the role of the pedi- 
atrician, in addition to providing high- 
quality medical care, is also to provide 
educational services to parents in 
order to help children achieve their 
full developmental potential, then 
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why has there been such neglect in 
pediatric education of the father's 
impact on his children? 


The Absent Father 


Mothers are ever more frequently 
calling attention to the dilemma of the 
physically and/or emotionally absent 
father. This complaint by mothers is 
often articulated when the child is 
brought to the pediatrician because of 
problems in behavior, learning, or 
adaptation to chronic illness. Whether 
there is a direct cause-and-effect rela- 
tionship between the symptom and 
the father's absence is often not clear, 
but what has become clear is that cure 
or significant relief of the problem 
requires the active participation of 
the father or some significant male 
model for the child. 

Although the participation of the 
father is a necessary ingredient in 
effective therapy of behaviorally dis- 
ordered children and in the realization 
of potential for the chronically handi- 
capped, obtaining the active participa- 
tion of father can be a major obstacle. 
Many fathers have "tuned out" their 
children and many children have 
"tuned out" their fathers. It is tempt- 
ing to lay blame on these fathers; 
however, many of these fathers feel 
weakened and ineffective because of 
external forees working on the family. 
Keniston has suggested, "Parents are 
not ebdicating—they are being de- 
throned." This seems particularly true 
for fzthers. 

These thoughts call to mind a popu- 
lar song of the 1960s with the refrain, 
"Where have all the flowers gone?" 
echoing the younger generation's sad- 
ness and discontent with what they 


' believed to be an immoral war. Many 


of the present younger generation 
might legitimately ask, “Where have 
all our fathers gone?” 


Causes of Father Absence 


The physically and psychologically 
absent father of today is the product 
of sociological-cultural phenomena 
with the following roots: (1) The unity 
of the family is being continually 
sabotaged by external forces, some of 
which are controllable (ie, excessive 
television watching) and some far less 


controllable (ie, economie and career 
pressures requiring excessive commit- 
ments of the father’s time). (2) Chil- 
dren must no longer depend on their 
fathers to learn certain technical or 
marketable skills. For that matter, 
there are so many “experts” that fa- 
ther’s traditional educational respon- 
sibilities are often perceived as un- 
needed and frankly may be discour- 
aged lest he teach the wrong tennis 
grip or some such other unpardonable 
error. In addition, many school-age 
children are kept so busy with extra- 
curricular activities that the father 
often becomes reduced to a weekend 
administrator of his children’s time 
and commitments. (8) Successful men 
in the sense of occupational achieve- 
ment are home less often, and when 
they are home are frequently emo- 
tionally absent (fatigued, engaged in 
tension reducing hobbies, preparing 
business reports, etc). (4) As a conse- 
quence of the above, the father’s visi- 
bility is less, his physical and emotion- 
al resources are drained, and, hence, 
his level of respect and authority have 
diminished. (5) Because of all these 
factors, the father’s impact on the 
development of his children is less 
obvious, resulting in serious problems 
for many children. 


Counseling the Father 


This article will not concern itself 
with the arguments pro or con the 
father’s investment in his job, career, 
or hobbies. Family counseling tech- 
niques suggest that if the father truly 
values these things, especially his 
career, the counselor should not 
initially encourage the father to di- 
minish these activities in the interest 
of family growth and better child rela- 
tionships. Too often the message to 
the father when this is done is that the 
counselor doesn't support what father 
considers important. In that case, the 
counselor (pediatrician) loses credibili- 
ty. Nevertheless, there is very defi- 
nitely a role for the pediatrician when 
fathering has been "dethroned" and is 
causing difficulties for the child and 
his family. To facilitate father in- 
volvement, the pediatrician might 
consider the following suggestions: 


1. Be knowledgeable as to the. 
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` transformations of the American 


family and be realistic as to the 
tremendous external pressures that 
insidiously devitalize fatherhood. Ad- 
vice that zonceptualizes families as 
living in a vacuum is fundamentally 
ignorant and insulting. A valuable, 
up-to-date resource to help under- 
stand the complexities of the modern 


family is the recent publication by 


Kenneth Keniston and the Carnegie 
Council. 

2. Effective fatherhood begins in 
the prenatal period. The prospective 
father’s degree of concern for the 
physical ard 2motional health of his 
pregnant wife as well as for his 
unborn child ean be an effective 


' barometer of postnatal parental in- 


volvement with his child. Paternal 
bonding has not been paid nearly the 
attention it deserves. Obstetricians 
and pediatricians should strongly en- 
courage a prenatal pediatric visit, 
childbirth education classes, and, 
when they are offered, preparation 
for parenthood classes for both hus- 
band and wife. Pediatric house offi- 
cers’ participation in these activities 
should also be encouraged and would 
be of great educational value. 

3. When a child has a complex bio- 
medical, beaavioral, or learning prob- 
lem, the father should attend and 
participate in the initial diagnostic 
interview. It must be made clear to 
the father that whether the problem is 
cystic fibrosis, a sleep disorder, or a 
learning disability, he has an impor- 
tant role as a cotherapist with his wife 
in the management of his child's prob- 
lems. 

The father must learn from the 


therapist the ingredients of the thera- 


peutic process. The pediatrician must 
not content himself with the fantasy 
that the father will learn the neces- 
sary treatment interventions from 
the mother. Husbands can’t teach 
wives to drive; wives can’t teach 
husbands to diaper. So, why should we 
assume that fathers can effectively 
learn from mothers the emotionally 
and physically demanding techniques 
that are used in behavioral therapy, 
such as time-out procedures, appro- 
priate homework compliance for 
school learning disorders, and various 
mechanical interventions, eg, percus- 
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sion and postural drainage for the 
child with a chronic pulmonary prob- 
lem? 

Much grief, confusion, and poor 
compliance could be avoided if pedia- 
tricians would insist on father’s rou- 
tine attendance at his office when 
these complex problems are discussed. 


‘A short evening clinic for families 


could facilitate the father’s participa- 
tion when his job mzkes daytime 
physician visits impossible. 

4. Many fathers of children with 
chronic handicaps see only the aber- 
rant behaviors that disorganize the 
home, fail to see strengths within the 
child, and fail to understand how the 
child feels about his particular disabil- 
ity. For example, children with learn- 
ing disabilities are often anxious, 
depressed, and angry because of their 
frequent embarrassmerts in school 
and limited successes. Fathers may 


see only the outward behavioral mani- _ 


festations of those feelings. 

The counselor may help the father 
gain some insight into how his child 
feels by having the father identify an 
activity that he finds difficult and 
personally embarrassing—for exam- 
ple, singing in public—and then hav- 
ing the father visualize himself in 
situations where the activity is 
stressed constantly. This is analogous 
to che child with dyslexia who cannot 
read but is continually put in situa- 
tions where reading is stressed and 
highly valued. Using imagery, the 
father might perhaps better under- 
stand how he would feel when put in 
situations where he cannot achieve, 
and might realize the resources he 
would need from within his family to 
give credibility to his strengths and 


other valuable aspects of his personal- 


ity. 

9. A successful counseling tech- 
nique that often assists the father and 
child to learn to appreciate one anoth- 
er is orchestrating a way for the child 
to “tune in” to a craf;, hobby, or 
activity that the father enjoys and 
values. It should be emphasized that 
the activity must be something that 
the father values. Asking a father to 
engage in activities with his children 
from which the father derives no 
pleasure, feels uncomfortable, or poor- 
ly competent, is fraught with difficul- 


- 





ties. Begin with an activity that the 
father is good at, values, and is an . 
arena of success for him. This gives 
credibility to the recommendation. 

To initiate this process, it helps to 
tabulate a hobby or special interest 
inventory on the father. The skill of 
the pediatrician is then needed to help 
formulate a mechanism, with the 
father's help, as to what activities 
might be appropriate for the child, 
how the child. might participate, and. 
to what degree. 

6. Since fathers often find value in 
their careers, it is helpful, as one of 
the initial steps in a troubled father- 
child relationship, to assist the child in 
understanding the father's job or 
eareer. Today, the father's job is much 
less visible and comprehensible to his 
children. What is amazing about so 
many of our present youngsters is 
how little they know about what their 
fathers do for a living. However, 
going to work with dad, if only to 
meet him for lunch, ean be a revitaliz- 
ing experience. 

A colleague related these experi- 
ences of his own childhood: 


One of my fondest memories of childhood 
was occasionally accompanying my father 
ic work on Saturday mornings. My father 
supervised a furniture factory, and as I 
would accompany him on his rounds, I 
eculd tell that he was totally and naturally 
immersed in his own element and enjoying 
every minute of it. The respect he received 
from his co-workers was obvious and some 
of this filtered down to me because I was 
his son. I grew to understand and value my 
father in new ways from these experi- 
ences. 


COMMENT 


Today's parents are unsure of them- 
selves. Many of the old ways don't 
seem to work, and guidance often 
seems evasive or ambiguous. Parent- 


ing never was paradise, but parents 


are more frequently seeking advice 
from primary care physicians and 
pediatricians who often are inade- 
quately prepared to offer effective, 
individualized parenting suggestions. 
The role of the father in families is 
paid scant attention in pediatric 
education. Encouraging the father’s 
optimal participation in family 
growth is both a legitimate and neces- 
sary role for pediatricians. 
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Conclusion 


This article was written primarily 
as & commentary in hopes that it 
might serve as a catalyst for more 
interest and involvement within pedi- 
atric education as to the impact of 
fathers on their children and how the 
pediatrician relates to those experi- 
ences. Many issues have been left 
untcuched: The father as primary 
caretaker, adoptive fatherhood, fa- 
thers who remarry, when the father 
dies. when a father divorces or 
deserts, and the mentally or physically 
disabled father. These are all common 
and troublesome problems. A sug- 


gested reading list to enhance interest 
and involvement of the pediatricians 
and pediatric educators appears be- 
low. 
JEFFREY ALEXANDER, MD 
Riley Child Development Center 
Indiana University Hospitals 
1100 W Michigan St 
Indianapolis, IN 46202 
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The Impact of Ambulatory Pediatric 


Research on Changing Behavior 


y father, as I am sure many of 
yours, has over the years been 
skeotical, if not outright critical, of 
some of the decisions I have made, and 
of some of the activities in which I 
have engaged. I have not always 
responded positively to his judgments 
or else I would never have left New 
York City to practice in the Finger 
Lakes region of upstate New York. 
However, I have always considered his 
viewpoint seriously because he has 
always approached things rationally 
anc because he is a businessman, with 
a different perspective than mine. For 
example, he saw no logic in my leaving 
a well-established practice after 12 
years to join the faculty at the Univer- 
sity of Rochester. And after I had 
been there a year and had been 
awarded my first federally funded 
research grant, he had some rather 
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insightful questions to ask about that 
activity. Those questions are ones we 


all need to consider seriously when we: 


invest our time and efforts and other 
people's monies in seeking answers to 
the questions to which our research is 
directed. 

He wanted to know what I was 
going to investigate, why I wanted to 
do that, and why the government 
wanted to invest in the project. He 
accepted my answers to those ques- 
tions without comment. 

Of eourse, he wanted to know how 
much money was involved—he was 
impressed. Then, how long the re- 
search would take. Three years 
seemed awfully long to him’ and the 


amount of money less impressive. He: 


aske what would happen when the 
research was completed. A report 
would be written. And then? Hopefully 


it would be published. Where? Proba- 
bly a pediatric journal. Circulation? 
Twenty to 30 thousand. How many of 
those who get the journal will read the 
report? I don’t know, maybe one, two 
thousand. He wasn’t finished. He 
saved the best question for last. What 
will they do after they read what you 
have written? I couldn’t answer him. 
This, of course, is the $64,000, or, in 
this ease, the $168,000, question-—the 
question we do not often seriously 
consider: Will the results of our 
research change anybody's behavior? 

Before we explore that last question 
further, I would like to look at the 
answers to some of those questions 
that led us up to it. These are impor- 
tant to our understanding of behav- 
ioral change resulting from new 
knowledge. 

The motivation for research rests 
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with each individual. It ranges from 
the need to know answers to specific 
questions concerning health and ill- 
ness and tae health services system to 
responses to requests for research 
proposals, primarily because of the 
financial support they would provide 
the investigator. Then too, faculty 
may conduct research because of the 
ereditabilizy it provides within acade- 
mia, or because of the intellectual kick 
it generates. 

The specific area of research en- 
tered usually depends on one's inter- 
ests, one's opportunities, and the rele- 
vance of the researeh question to 
those interests. An individual's inter- 
ests, in turn, depend on the present 
and past influences of teachers, 
colleagues, readings, and patient care 
contacts. 

We can determine the research 
interests of the members of the 
Ambulatory Pediatric Association 
who have a major commitment to 
research ou ambulatory pediatric is- 
sues by reviewing the abstracts they 
have submitted for consideration of 
presentation over the years. 

From 1955 through 1978, a total of 


1,260 abstracts were submitted. Of 


these, 338 (26%) were selected for 
presentation at the annual meetings 
of the Ambulatory Pediatric Associa- 
tion (APA). The APA has had a 
formal scientific program since 1961, 
but no record of the number of papers 
submitted vrior to 1965 is available. 

The subjects of these 1,260 abstracts 
are too numerous to list even when 
placed into subcategories. However, if 
"we use large "type of study" group- 
ings, we can get some idea of the 
research interests of the APA mem- 
bership. The Table provides us with a 
distribution of study types during the 
first and second halves of. the past 
decade for papers presented. The 
distribution for all of the abstracts 
submitted is similar to that for those 
presented except that there were 
more descriptive analyses (59%) and 
less comparative analyses (6%) repre- 
sented. 

The “other” category shown in the 
Table, accounting for 5% of all 
abstracts submitted over the ten 
years, includes the development of 
research, educational, and screening 
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instruments and methodologies; ac- 


quisition of educational and service ` 


program planning date; descriptions 
of specific diseases and their manage- 
ment; and attitudinal surveys. 

It must be noted that the categori- 
zazion of each study is based on its 
bref deseription in the submitted 
abstract. Experience in listening to 
individual presentations tells us that 
often such descriptions are not an 
accurate reflection of what was 
actually done. 

-t is obvious that most of the studies 
were descriptive and analytic, and few 
experimental or evaluative. One of the 
abstracts submitted by Pless and 
Roghmann' made this oint about a 
sample of ambulatory pediatric re- 
search papers that had been pub- 
lished. 

The specific subjects of the studies 
presented during the past decade 
covered the entire spectrum of ambu- 
latory teaching, patient care, and 
research activities. Teaching  pro- 
grams were most frequently studied 
(19%), while innovative patient care 
programs (13%) and management of 
specific problems (9%) were next most 
frequently reported on. The frequency 
with which studies of allied health 
professionals were presented fell from 
16% in the 1968 to 1972 period to 3% 
between 1973 and 1977, as did studies 
on comprehensive care programs (12% 


` to 096) and primary care practice (9% 


to 3%). On the other hand, presenta- 
tions of studies on patient and parent 
characteristics rose from 3% to 19% 
between the same time frames 

Of course, in order to allow for 
research to change behaviors, the 


publication of the results of one's 


work is necessary. There are very few 
data on what the likelihood is of 
research results being published. 

In 1974, North? conducted his fourth 


survey of authors of abstracts submit- 
ted to the APA from 1965 through 


1973 to determine the numbers that 
had been published. He found that of 
609 abstracts submitted, 164 (27%) 
were presented and 154 (25%) were 
published. The 25% figure for pub- 


lished papers is on the low side as 


some of the 1972 and 1978 papers still 
had a reasonable chance at publication 
at the time the survey was made. 


Although we cannot be sure, it 
seems that from 1965 through 1969 at 
least as many read-by-title papers 
were published as were presented 
papers. This may also be true for 
subsequent years, although North’s 
data are not clear on this point. 

Heagarty reported in her 1977 pres- 
idential address to the APA (unpub- 
lished data, April 1977) that, on the 
average, 94 papers were published 
annually over the past five years by 
APA members. It is obvious that all of 
their research efforts are not submit- 
ted for presentation at our annual 
meetings. ; 

Research in ambulatory pediatries 
is directed toward a specific end— 
improvement in patient care out- 
comes-just as is research in all bio- 
medical fields. It is true that some 
basic biomedical research is unrelated 
to the solution of a clinieal problem; 
however, there is an implied, if not 
stated, purpose of improving the well- 
being of mankind. For example, scien- 
tists whose main research goal is to 
learn how living organisms function 
without regard to the immediate rela- 
tion to specific human diseases have 
eontributed as much or more to our 
understanding and management of 
health and illness in humans as have 
those who have directed their research 


‘to the solution of specific clinical prob- 


lems. Comroe and Dripps, in a study 
of the research base of the ten most 
important clinical advances in eardio- 
vascular and pulmonary diseases, 
found that 62% of the studies that 


‘contributed to these clinical advances 


were nonclinical. 

It is unlikely that ambulatory pedi- 
atric research would ever become as 
serendipitous as this example. Our 
research is planned and controlled, 
with specific questions to be an- 
swered. Nevertheless, we need, as do 
all scientists, to move toward solutions 
to problems and to the acquisition and 
accumulation of knowledge that will 
assist us. These solutions ordinarily do 
not occur in one step or as the result of 
one research project. Thus, we must 
disseminate and store what Romano? 
terms our cumulative knowledge so 
that others working to the same end 
now and in the future can reach that 
goal most effieiently without retrac- 
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ing steps taken by others. This 
requires a system of adequate commu- 
nication between them and those who 
are involved in patient care. 

In this regard, we need to ask 
ourselves, “After publication, what 
then?” Is there any way we can 
answer my father's question, "Will 
the results of our research change 


anvone's behavior?" There are few or. 


no data on this point. We can assume 
that change occurs from some re- 
search results without question. The 
work of Frankenburg and Dodds, 
describing the Denver Developmental 
Screening Test, is a good example. We 
all ean think of specifie papers we 
have heard presented and of research 
results published in our favorite jour- 
nal that have changed our own behav- 
ior In reviewing the abstracts sub- 
mi:ted and presented to the APA, I 
made a conscious effort to answer the 
question, "Did the information pre- 
sented in any way change my behav- 
ior?” The answer was positive in 8%. 
That, of course, is a subjective datum 
with no demonstrated validity and, in 
addition, I do not know whether I was 
inf.uenced by the initial presentation, 
receding the abstract per se, reading 
the paper in published form, or 
because one or more of my colleagues 
influenced me directly or indirectly on 
the matter. Nor can I say how long it 
took me to act on the information once 
I had assimilated it. There are few 
data on this aspect of communication 
of innovations as well. 

Roland and Kirkpatrick, in 
studying the time lapse between 
hypothesis and publication in medical 
sciences, reported that the average 
‘time required from idea generation to 
publication was two years for case 


reports, three years for literature. 


reviews, and four years for basic 
Science and clinical research. Twenty- 
five percent of that time was required 
foz journal handling. 

We don't know how much time 
elapses between idea reception and 
change in behavior. 


Rogers and Shoemaker’ tell us that’ 


all explanations of behavioral change 
in humans have their basis in the 
means by which knowledge is ac- 
quired through communication. Mass 
madia channels (not often open for the 
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Types of Studies Selected for 

Presentation at the Ambulatory 

Pediatric Association's Annual 
Meetings, 1968 to 1977 


_% Distribution. 


1968-1972 1973-1977 

Type of Study (N = 139) (N = 129) 
Descriptive 

analyses 
Intervention 

effectiveness 
Comparative 

analyses 
Epidemiologic 

. surveys 

Diagnostic 

methodology 
Systems 

analyses 
Predictive data 

analyses 
Other 





^ 


dissemination of new medical infor- 
mation) are often more important. at 
creating awareness—knowledge of a 
new  idea—whereas interpersonal 
channels are more important in 
changing attitudes (and behavior) 
toward adopting innovations. Accord- 
ing to Becker? “A  professional's 
desire to maintain or increase pres- 
tige and professional status... moti- 
vates him in his selection of informa- 
tion sources and adoption times." He 
reeommends that if one is anxious to 
increase the adoption rate and de- 
crease the adoption time, one should 
expose the opinion leaders in one’s 
professional circles early on. 

This is a difficult task, and we may 
wonder if it is the responsibility of the 
researcher to do this. We have the 
model of the “detail man” utilized by 
drug companies to disseminate ‘infor- 
mation to practitioners. They are 
quick to quote prestigious medical 
persons in support of the use of a 
drug, perhaps with good reason. __ 

In a study of implementation of 
new ideas generated by two investiga- 
tions conducted in Rochester, NY, Dr 
Thomas MelInerny and his colleagues 
(unpublished data) found that there 
was some evidence to indicate that a 


letter from the department chairman 


and a visit from,.a communications 
specialist—both designed to inform or 
reinforce clinica] faculty awareness of 
the information in question-did re- 
sult in behavioral change. This was, 
however, an expensive exercise not 


likely to be utilized in a nonexperi- 
mental situation. 

Conceivably, one might obtain fed- 
eral monies to implement such a 
communieation process for significant 
researeh innovations. This, of course, 
would raise questions of what was 


_ significant, and the granting process, 


as we know, can be prolonged. 

I do not want to suggest that 
because there are difficulties with the 
rapid dissemination of new ideas and 
with their adoption in practice that 


‘one should cease to be involved in 


conducting research. Worthwhile in- 
novations in patient care will even- 
tually be adopted—as will poor innova- 
tions. I mean only to examine the 
problems of communication of innova- 
tions and to suggest that we enter 
into the research arena with our eyes 
open and with some understanding of 
the answers to two questions, "Why 
am I doing this?” and "Will what I 
discover change anyone's behavior?" 
The answer to the first should be, 
"Because, in some way, the results of 
the study have the potential to 
improve the health of children." The 
answer to the second is always uncer- 
tain. | ; 
RoBERT À. HOEKELMAN, MD 
Department of Pediatrics 
University of Rochester 
Medical Center 
Rochester, NY 14642 


Adapted from a presidential address read 
before the 18th annual meeting of the Ambulato- 
ry Pediatric Association, New York, April 26, 
1978. 
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Research Needs in Pediatric Nephrology 


and Urology 


he defining characteristic of pedi- 
. atric research is its concern with 
human development, the effect of 
changes that occur over time in the 
structure and function of biological 
and psychosocial processes. Thus, re- 
search in pediatrie nephrology and 
urology inc:udes developmental stud- 
ies, and it focuses on diseases that 
have altered manifestations or thera- 
peutie requirements in the pediatric 
age group. The diseases and condi- 
tions reviewed here are limited to 
those that fit within these defini- 
tions. 
DEVELOPMENTAL 
ABNORMALITIES l 
Developmental abnormalities are 
responsible for some of the major 
clinical problems in pediatric nephrol- 
ogy and urology. Until recently, the 
general perception of developmental 
abnormalities was restricted to ob- 
vious physical anomalies. This limita- 
tion resulted in a severe underestima- 
tion of the magnitude and scope of the 
clinical problems due. to aberrant 
development. It is now recognized 
that developmental abnormalities at 
the enzymatic and molecular levels are 
responsible “or many biochemical and 
physiological disturbances, some of 
which produce serious clinical prob- 
. lems. i 
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Morphogenesis and Malformation 


-An understanding of maldevelop- 
ment requires knowledge of normal 
development: The elaboration of urine 
probably commences with vasculariza- 
tior. of the earliest glomeruli, and a 
flow of fluid is probably necessary to 
normal anatomie modeling of the 
kidney. Renal tubules in both human 
and animal fetuses undergo rapid 
ultrastructural differentiation, even 
though enzymie and functional stud- 
ies nave shown “immaturity.” Studies 
of sabstrate and hormonal stimulation 
of function strongly emphasize the 
role of extrarenal and environmental 


factors. 


Among the most common and best 
Known types of renal maldevelopment 
are renal dysplasia and bilateral cystic 
disease. The kidney in renal dysplasia 
is abnormal both in structural organi- 
zation and in cellular differentiation. 
Renal dysplasia is a relatively, com: 
mor. abnormalizy that is encountered 
in approximately 1.5% of pediatric 
autopsies; it accounts for 20% of all 
urinary tract malformations. , Renal 
dysplasia commonly complicates con- 
gen:tal lower urinary tract obstruc- 
tion, and its patterns correlate with 
different types of obstruction in-a 
marner suggesting causal relation- 
ships. Nonobstructive dysplasia occurs 


in many syndromes of multiple mal- 
formation, presumably as the result of 
interference with normal renal devel- 
opment by heritable factors. Dyspla- 
sia kidneys, which are also frequently 
cystic, constitute the most frequent 
form of bilateral cystic disease in 
newborn infants. Polycystic disease, 
on the other hand, appears to be an 


abnormality that ean arise both dur- ` 


ing nephronic development or. after 
tubules have formed completely. Ex- 
perimental studies - clearly demon- 
strate that diffuse cystic disease is not 
necessarily due to embryonal malde- 
velopment and that the abnormality . 
may be produced postnatally in pre- 
viously normally developed kidneys. 
A common trend, therefore, can be 
found in renal dysplasia and renal 


polycystic disease. In each of these 


conditions, there may be a .basic 
elément of ductal and nephronic inju- 
ry with eyst formation. The cause of 
injury may be urinary obstruction, 


‘genetically altered metabolic path- 


ways, or other undefined factors, but 
the renal injury itself appears most 


‘often to be secondary rather than 


primary and intrinsic. . 

A suitable experimental model for 
the.study of renal dysplasia and the 
evaluation of contributing factors, 
such as urinary tract obstruction and 
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metabolie injury, needs to be devel- 
oped. The agents responsible for poly- 
cystic disease need to be identified to 
develop appropriate. and pertinent 
laboratory models that can be used for 
studies of renal function, pathogene- 
sis, and thereapeutic intervention. 
Studies of embryonic induction and 
morphogenesis should be continued to 
de‘ine the nature of induction, the 
processes of development and matura- 
tion, and the responses of the kidney 
to workload and to substrate-specific 
ani hormonal stimulation. i 


Glomerular and Tubular 
Basement Membranes 


Geveral renal diseases, some ac- 
quired and some heritable, are asso- 
ciated with alterations in the chemical 
composition and molecular arrange- 
ment of the glomerular basement 
membrane (GBM). In some heritable 
disorders, eg, diabetes mellitus, the 
chemical alterations in the GBM are 
probably secondary. In others, the 
defects may be related to primary 
abnormalities in the molecular biology 
of basement membranes. Ultrastruc- 
tural studies suggest a structural 
abaormality of the GBM in Alport's 
syndrome, in the nail-patella syn- 
drome, and in diabetie nephropathy. 
The GBM may also be abnormal in 
“minimal change” nephrotic syn- 
drome despite lack of evidence from 
ultrastructural studies. The abnormal- 
ities in GBM that result in protein- 
ura, hematuria, and often lead to 
renal failure may be due to alterations 
in either the synthesis or catabolism 
of basement membrane glycoproteins. 
The role of tubular basement mem- 
branes in susceptibility to injury, 
especially from infection and reflux in 
childhood, is unknown. 

Although investigations into mem- 
brane chemistry suggest that altera- 
tions in biosynthesis may play a 
significant role in renal disease, devel- 
opmental aspects of these processes 
have been neglected. The roles of 
nutritional and environmental fac- 
tors, drugs, chemicals, infection, and 
metabolic factors at different stages 
of malnutrition, and the response of 
glomerular and tubular membranes to 
hypoxia, drugs, chemicals, and other 
environmental hazards at different 
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stages of maturation should be stud- 
ied. 


Renal Tubular Abnormalities 


Abnormalities of renal tubular 
function are among the most fre- 
quently occurring genetic disorders in 
childhood. The abnormalities include 
derangements of amino acid, sugar, 
phosphate, and hydrogen ion trans- 
port. Recent programs for testing 
urine of newborns for hypersecretion 
of amino acids indicate that cystin- 
uria, Hartnup disease, and iminogly- 
cinuria may be detected in 1 in 7,000, 1 
in 12,000, and 1 in 14,000 live births, 
respectively. When renal glycosuria, 
Fanconi's syndrome associated with 
cystine storage, galactosemia, fruc- 
tose intolerance, hypophosphatemie 
rickets, and renal tubular acidosis are 
included in the list, the incidence of 
these inherited tubule disorders is of 
the order of 1 in 1,000 births. 

These entities are functional disor- 
ders of the renal tubular membrane 
and, as such, constitute important 
newly defined forms of renal disease. 
Their understanding must be based on 
an intimate knowledge of the struc- 
ture and function of normal renal 
tubular membranes. Current concepts 
hold that genetically determined pro- 
tein molecules within the membrane 
exist for facilitating movement of 
solutes across the membrane, as in the 
processes of reabsorption of electro- 
lytes, amino acids, sugars, and phos- 
phates from the glomerular filtrate. 
The isolation and eharacterization, the 
synthesis, and the placement in the 
lipid membrane of these transport 
carriers. need to be studied; the 
coupling of the transport processes by 
ions and hormones are important 
aspects for future research. The inves- 
tigation of tubular membranes re- 
quires animal models with defects 
comparable to those in man. 


Urological Anomalies 


Developmental anomalies give rise 
to a variety of urologic diseases. 
Hypospadias is an arrest in the 
normal development of the phallus 
and urethra, probably caused by inad- 
equate secretion of testosterone or a 
testosterone-like substance by the 
fetal testis; cryptorchidism is some- 


times caused by inadequate hormonal 


secretion. Other causes of incomplete. 


descent (ectopia) include impaired 
testicular responsiveness to gonado- 
trophin, and anatomic obstruction. 

Developmental abnormalities of the 
cloaca give rise to exstrophy of the 
bladder and to epispadias. Hydrome- 
trocolpos is commonly associated with 
ureteral obstruction, because the ure- 
teral bud arises in an abnormal loca- 
tion instead of from the normal posi- 
tion that corresponds to the later site 
of the ureteral orifice in the bladder. 
Anomalies of the uretéral bud also 
give rise to ureteral obstruction when 
the ureter opens into the seminal vesi- 
cle or the posterior urethra, or when it 
is associated with a ureterocele. In 
such instances, the faulty ureteral bud 
often induces a hypoplastic or dysplas- 
tic kidney. 

An understanding of the effects of 
vesicoureteral reflux on renal develop- 
ment in the fetus and on renal growth 
in childhood is important to the under- 
standing of the morbidity of urinary 
tract infection. Reflux nephropathy 
may be responsible for both hyperten- 
sion and renal failure in children. 

Studies are needed on the transmis- 
sion and pathogenesis of these disor- 
ders to screen patients selectively for 
those at risk, on methods to identify 
urinary tract obstruction early to 


allow for reconstructive surgery in 


preventing progressive renal damage, 
and on the causes and treatment of 
urinary incontinence, which is a 


‘socially debilitating disease, particu- 


larly in the growing child, who quickly 
becomes a pariah. Mechanical sphinc- 
ters that can be easily adjusted to 
accommodate to changes in the size of 
the growing child could be implanted 
earlier, with beneficial effects on the 
social development of the incontinent 
child. ` 


ASPECTS OF RENAL AND 
UROLOGIC DISEASES PECULIAR 
TO CHILDREN 
Neonatal Renal Diseases 


It is known that major changes in 
renal blood flow and its intrarenal 
distribution take place. during the 
first months of life, and it is suspeeted 
that these changes in turn control the 
rapid changes in renal function that 


Marginal Comments 1083 


take place aiter birth. Functional 
renal impairment in the neonate 
presumably relates to disturbances in 
renal cireulation in the .respiratory 
distress syndrome, in erythroblasto- 
sis, in infants undergoing major 
cardiac surgery, and in infants of 
diabetic mothers. The relationship of 
specific antecedents, such as hypoxia 
and hypotension, to renal cortical and 
medullary necrosis is poorly defined, 
but diminished renal cortical perfu- 
sion may be a common event. The 
relationship of renal injury in the 
neonatal period to disease manifest- 
ing later in life is unknown. 


Investigation is needed of factors 


that contro. renal blood flow in the 
fetus and tie factors responsible for 
changing patterns of blood flow post- 
natally. 


Hereditary Nephritis 


Many forms of hereditary and 
familial nephritis are now recognized, 
although the basie defect in none of 
these has been identified. Recent elec- 
tron microscopic observations in Al- 
port’s syndrome and in the nail- 
patella symdrome suggest primary 
abnormalities in the synthesis or 
arrangement cf basement membrane 
collagens. Hereditary renal disease is 
heterogenecus, possibly representing 
structural defects, metabolic disor- 
ders, abnormalities in membrane com- 
position, ard immune disturbances. 
Some of these disorders are manifest 
in infancy, others not until later in 
childhood cr adolescence. Although 
they commonly progress to end-stage 
renal failure, methods of treatment 
are unknown, ` 

Future research should center on 
identifying nephrotoxic metabolic dis- 
orders that may be responsible for the 
renal lesions in hereditary nephropa- 
thies, inclucing medullary cystic dis- 
ease, familial juvenile nephroncphthi- 
sis, hereditery progressive nephritis, 
and congenital nephrotic syndrome. 


Congenital Nephritis and 
Nephrotic Syndrome 


The congenital nephrotic syndrome 
occurs with increased frequency in 
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certain ethnic groups, but its etiology 
and pathogenesis remain unknown. 
We do know that there are several 
histologic types of glomerular abnor- 
mality in the congenital nephrotic 
syndrome and that they appear to 
have differing genetic and prognostic 
implications. Treatable glomerulone- 
phritis (eg, congenital syphilis and 
congenital toxoplasmosis) appears to 
have no effect on subsequent develop- 
ment of the kidney, but a nagging 


. concern remains. Similarly, the basis 


for the eonsequences of early infan- 
tile, bacterial pyelonephritis, which is 
predominantly a disease’ of males, 
remains to be clarified. 

Identifieation is required of the 
mechanisms by which hereditary ab- 
normalities, perhaps with activation 
of immune mechanisms, injure the 
kidney secondarily to result in con- 
genital nephritis and nephrotic syn- 
drome. 


Responses of Children and 
Their Families to Pediatric 
Renal and Urologic Diseases 


Children with renal and urologic 
disease present two problems relating 
to growth and development. One is 
that chronic disease or severe acute 
disease may alter developmental proc- 
esses and lead to growth or develop- 
mental retardation. The second is that 
disease manifestations or therapeutic 
responses well described in adults 
often are different in children. 

Retarded statural growth is a mat- 
ter of great clinical importance to a 
child. Sexual maturation is a major 


milestone in development; if delayed 


or significantly modified, the conse- 
quences may be devastating. Both 
growth and sexual retardation affect 
social maturation, which refers to the 
capacity of the child to mature and to 
assume an independent self-sustain- 
ing state as an adult. Other factors of 
importance include ways in which the 
disease affects learning, lack of social- 
ization among peers, and the manner 
in which those on whom the child is 
dependent adapt to the child's disabil- 
ity. y oj 

The nutritional and metabolic fac- 
tors that are associated with poor 


growth in children with renal disease 
need to be studied, including factors 
that may underlie energy or protein 
metabolism and their relation to ` 
nutrition, and  mieronutrients, of 
which zinc may be particularly impor- 
tant. Safe and effective techniques for 
nutritional therapy are needed. 

- The control of skeletal and muscular 
growth in children with renal disease, 
including muscle wasting, and osteo- 
dystrophy, and acidosis as causes of . 
growth failure, need to be investi- 
gated. The roles of potential catabolic 
hormones, cortisol, and catecholam- 
ines need to be identified and a possi- 
ble link between growth failure, phys- 
ical conditioning (muscular activity), 
and emotional stability Saut be 
studied. 

The impact of chronic disease on the 
psychosocial maturation of children 
needs investigation to assess how atti- 
tudes of the family and ‘others or 
societal values enhance or limit a 
handicapped child’s drive for inde- 
pendence; to develop techniques that 
are useful in the child’s developing 
skills for living; and to determine how 
a child can willingly cooperate with a 
complex chronic treatment program 
and develop independence. Studies are 
needed also to learn how chronie renal 
disease affects siblings, parents, and 
medical staffs; anecdotal evidence 
strongly suggests that families are 
severely affected by chronic illness in 
a child and need extensive care far 
beyond treatment of the SERCING 
disease. 

Henry L. BARNETT, MD 

Department of Pediatrics 

Albert Einstein College of Medicine 

1800 Morris Park Ave 

'Bronx, NY 10461 


These comments summarize one part of a 
series of reports that constituted an Evaluation 
of. Research Needs in Nephrology and Urology by 
zhe Specialty Committee on Pediatrie Nephrolo- 
gy and Urology. Committee members are as 
zollows: Henry L. Barnett, MD (chairman), New 
York; Jay Bernstein, MD, Royal Oak, Mich; Ches- 
ter M. Edelmann, Jr, MD, New York; Malcolm 
Holliday, MD; San Francisco; Lowell King, MD, 
Chicago; Bernard Lytton, MD, New Haven, Conn; . 
Rawle McIntosh, MD, Denver; Stanton Segal, 
MD, Philadelphia. Copies of the complete report 
are available from the National Institute of 
Arthritis, Metabolism, and Digestive Diseases, 
Bethesda, Md. 
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Articles 


Trimethoprim-Sulfamethoxazole vs 


Sulfamethoxazole for Acute Urinary Tract 


Infections in Children 


Jorge B. Howard, MD, Jorge E. Howard, Sr, MD 


* A total of 118 children between 6 
mcnths and 10 years of age with acute 
urinary tract infection were treated In a 
random; double-blind manner with 12 
mc /kg/day of trimethoprim-sulfamethox- 
azole (61 patients) or 50 mg/kg/day of 
sulfamethoxazole (57 patients) for ten 
days. Mean trimethoprim and sulfameth- 
oxazole susceptibilities of Escherichia 
coii isolated from these patients were 1.2 
and 0.6 ug/ml, respectively. Mean serum 
concentrations of trimethoprim and sulfa- 
methoxazole were 1.8 and 62 pg/ml, 
respectively, one hour after the dose. Of 
the children who completed the ten days 
of prescribed medication, clinical and 
bacteriological cure was confirmed imme- 
dictely after treatment for all but one 
paient in each group. Most patients in 
each treatment group with recurrent infec- 
tons had underlying urological abnormal- 
iles. Severe hematological, renal, or 
heoatic toxicity requiring interruption of 
treatment was not encountered. No 
adsantage of trimethoprim-sulfamethoxa- 
zole over sulfamethoxazole alone for 
acute urinary tract Infectlon was demon- 
strated. 

LAm J Dis Child 132:1085-1087, 1978) 


QM dU MEE are the most fre- 
Kk.) quently recommended drugs for 
treatment of acute urinary tract 
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infections in infants and children. 
Escherichia coli and other coliform 
bacilli causing these infections are 
usually susceptible to sulfonamides. 
The combinations of trimethoprim, an 
inhibitor of dehydrofolate reductase, 
with sulfamethoxazole has been 
claimed to produce better therapeutic 
results in adults, especially in those 
situations in which there is'a substan- 
tial incidence of sulfonamide-resis- 
tant strains of E colt. To assess the 
possible superiority of the combina- 
tion of trimethoprim-sulfamethoxa- 
zole over sulfamethoxazole alone in 
the treatment of acute urinary tract 
infections in children, the following 
Study was undertaken in the outpa- 
tient clinic of Children’s Medical 
Center, Dallas. 


PATIENTS AND METHODS 


Infants and children of either sex and of 
any ethnic background with acute urinary 
tract infection who could be kept under 
medical observation for 42 days were 
enrolled in the study. Patients were 
between 6 months and 10 years of age. 
They had developed symptoms and signs of 
acute urinary tract infection within 72 
hours and had not taken any antibacterial 
medication within the previous week. Chil- 
dren with chronic or recurrent urinary 
tract infections were excluded. 

At the initial visit, a history and physical 
examination, determination of complete 
blood cell count, SGOT level, and serum 
creatinine level, routine urinalysis, and 
urine culture were done. In infants under 2 
years of age, urine for culture was obtained 
by suprapubic bladder aspiration. In the 
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older children, a clean-catch, midstream 
urine specimen was used for culture. 

Patients were assigned to drug therapy 
according to a randomization table, and 
medication sufficient for three days was 
given. Children weighing less than 30 kg 
were given pediatric suspension and those 
over 30 kg were given tablets. Both study 
drugs were given in a random, double-blind 
manner at a daily dosage of 10 to 12 mg/kg 
of trimethoprim and 50 to 60 mg/kg of 
sulfamethoxazole in three equally divided 
doses for those treated with the combina- 
tion drug and 50 to 65 mg/kg/day in three 
equally divided doses for those treated 
with sulfamethoxazole alone. 

Urine for culture was inoculated onto 5% 
sheep’s blood agar and eosinmethylene 
blue agar media and incubated overnight 
at 36 °C. The diagnosis of urinary tract 
infection was established when the quanti- 
tative culture of clean-catch midstream 
urine was at least 10° colony-forming units 
per milliliter. 

Disk susceptibility antimicrobial testing 
was performed by the disk method of 
Bushbey* in which minimal inhibitory 
concentrations are extrapolated from zone 
diameters. 

Of the 229 subjects enrolled, 118 were 
retained in the study after the third day. 
The others failed to return (44 patients), 
the initial urine culture was negative (52 
patients), or they had not taken their medi- 
cation (15 patients). Those retained in the 
study were given medication for an addi- 
tional seven days. 

Seven, 14, and 42 days after onset of 
therapy, the patients were reexamined, 
and urinalysis, urine cultures, complete 
blood cell eounts, and platelet counts were 
done. Treatment was considered a failure 
if cultures on days 7 or 14 had bacterial 
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growth of the same genus and antimicro- ` 
bial susceptibility as the initial culture. 
Clinical and bacteriological cure was 
defined as absence of signs and symptoms 
of urinary infection and a sterile urine 
culture at the 14-day follow-up. Recurrence 
was defined as a urine culture with the 
same bacterial genus with the same suscep- 
tibilities as initially present at any time 
between dars 15 and 42 after onset of 


receiving trimethoprim-sulfamethoxazole 
on the seventh day, serum was obtained 
from four patients three to five hours after 
a dose. The serum was kept at —20 °C. On 
day 7, a 10-ml aliquot of urine was obtained 
from 59 patients and frozen at —20 °C. 
Serum and urine specimens were shipped 
in dry ice to a laboratory, where concentra- 
tions of the drug in serum and urine were 
assayed using the Bushbey and Hitchings‘ 
treatment. If the bacterial genus or suscep- microbiologic method for trimethoprim 
tibilities were different, it was called rein- and Rieder's* method for sulfamethoxa- 
fection. . zole. 

Intravenous pyelography (IVP) and cys- 
tourethrogram radiologie studies were 
done if urine cultures were positive at any 
of the follow-up examinations. The SGOT 
and serum creatinine determinations were 
repeated on day 14. 

On the third day, serum specimens were 
collected from 14 patients one hour after 


^. RESULTS 


Sixty-one patients were treated 
with trimethoprim-sulfamethoxazole 
and 57 with sulfamethcxazole alone. 
The groups were comparable regard- 
ing age, sex, and symptoms (Table 1) 


Table 1.—Clinical Characteristics of Treatment Groups | 


No. (%) of Patients 
MM MM. 
Sulfamethoxazole 

Alone (N = 57) 


Trimethoprim- 
Sulfamethoxazole 
(N = 61) 
Age 
6-23 mo 12 (20) 
2-5 yr 42 (69) 
6-10 yr 7 (41) 
Symptoms 
increased frequency of urination 45 (74) 
Fever 35 (57) 
Dysuria 38 (62) 
Malaise 38 (62) 
Flank pan 26 (43) 
Bacterial e-iology . 
Escherichia coli 54 (89) 53 (93) 
Klebsiella pneumoniae 3 (5) 1 (2) 
£nterobacte- sp 2 (3) 1 (2) 
Proteus sp 1 (2) 1 (2) 
Streptococcus faecalis 1 (2) 1 (2) 


Table 2.—Antimicrobial Assays of Serum and Urine ' 


Trimethoprim, Sulfamethoxazole, 


13 (23) 
32 (56) 
12 (21) 


43 (75) 
21 (37) 
21 (37) 
40 (70) 
33 (58) 




















pg/ml g/m ` 
Serum 
1 hr afte- dcse on day 3 (14 patients) 
Mean 1.8 62 
Range 0.8-3.8 35-85 
3-5 hr afer dose on day 7 (4 patients) 
Mean 0.8 41 
Range ~ . 0.4-1.3 28-81 
Urine i 
Day 7, 27 petients 
receiving trimethoprim- 
sulfamethoxazole 
. Mean 115 139 
Range 20-268 34-201 
Day 7, 28 petients 
receiving sufameth- 
oxazol2 alone 
Mea1 PE 173 







Range 
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except that a greater number in the 
combination drug group had fever (x^, 
4.98; P< .05) and dysuria (x?, 7.63; 
P< 01). 

Escherichia coli was the commonest 
‘etiologic agent (Table 1). The mean 
minimum inhibitory concentration 
(MIC) determined for 84 strains of E 
coli was 0.06 ug/ml of trimethoprim. 
The mean MIC for sulfamethoxazole 
was 1.2 ug/ml, with values between 
0.29 and 2.85 pg/ml for all except two 
cases (7.35 and 9.50 ug/ml). Of the two 
Streptococcus faecalis strains, one was 
resistant and one was susceptible in 
vitro, yet both patients responded to 
treatment and did not have recur- 
rence of infection. 

The mean serum concentrations of 
trimethoprim and sulfamethoxazole 
in 14 patients one hour after receiving 
their medication on the third day of 
treatment were 1.84 and 62 ug/ml, 
respectively (Table 2). The concentra- 
tions of trimethoprim and sulfameth- 
oxazole in randomly collected urine 
specimens were determined on the 
seventh day in 21 children receiving 
the combination drug and in 28 
treated with sulfamethoxazole alone 
(Table 2). The mean urine concentra- 
tions of trimethoprim were more than 
50-fold greater than the mean MIC for 
E colt, and those of sulfamethoxazole 
were twofold to threefold greater. 

Seven of the 61 patients in the 
combination drug group did not keep 
their return appointments, and one 
was removed from evaluation because 
of lack of compliance. Nine of 57 
patients in the sulfamethoxazole 
group did not return for ‘follow-up. 
Two patients could not be evaluated, 
one because of vomiting and the other 
because of failure to take the 
prescribed amounts of medication. 
Thus, 58 patients treated with tri- 
methoprim-sulfamethoxazole and 46 
treated with sulfamethoxazole alone 
were evaluated. 

Seven patients in the combination 
drug group had positive urine cultures 
on or after day 7 (Table 3). Of these, 
one was a patient with persistence of 
symptoms and positive urine culture 
on day 7 in whom no radiological study 
was done. Four children had recur- 
rence of bacteriuria. The E colt strains 
were not serotyped so we could not 
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Table 3.—Responses to Therapy 


No. (9c) of Patlents 


Urine cultures 
All follow-up cultures sterile 


Positive during therapy 


Recurrence of Escherichia coli 
infection 


Reinfection 


Adverse reactions to drugs 
Rash 


Platelets <150,000/cu mm (day 7) 
Platelets <150,000/cu mm (day 14) 
SGOT > £0 units (day 14) 
Hemoglobin decrease of > 2 g/dl 


establish whether recurrence of E coli 
represented relapse or new infection. 
Three of these had abnormal IVP 
ard/or abnormal cystourethrograms 
made while voiding, with massive 
ureteral! reflux in one and uretropyelo- 
junction distortion in two. One had a 
ncrmal radiological study. Two pa- 
tients with recurrent bacteriuria had 
a different bacterial genus cultured 
from that found originally and there- 
fore represented new infections. In 
both patients, IVP and cystourethro- 
grams were normal. | 

In the sulfamethoxazole group, six 
children had positive cultures on or 
afer day 7. One was a patient with 
persistence of symptoms and positive 
eu.ture on day 7 in whom the radiolog- 
icel study demonstrated massive bi- 
lateral ureteral reflux. One other 
patient was asymptomatic but had a 
positive urine culture on day 7 and 
wes shown to have a bladder neck 
obstruction. Three patients had recur- 
rence of E coit bacteriuria. One had a 
normal IVP and a normal cysto- 
urethrogram made while voiding, 
another had a bladder diverticulum, 
ani the third had considerable bilater- 
al ureteral reflux. One patient had a 
new infection on day 42, with a differ- 
en; organism in the urinary tract; the 
IVP and cystourethrogram were nor- 
mel. 

On the ninth day of treatment, one 
ehild taking the combination drug 
developed a morbilliform rash that 
lasted three days (Table 3). On day 14, 
three children in the trimethoprim- 
sulfamethoxazole group and four in 
the sulfamethoxazole group had fewer 
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Trimethoprim- 
Sulfamethoxazole 
(N = 53) 


Sulfamethoxazole 
Alone (N = 46) 


46 (87) 40 (87) 
1 (2) 2 (4) 


4 (8) 3 (7) 
2 (4) 1 (2). 


1(2) 0 (0) 
1(2) 1(2) 
3 (6) 4 (9) 
12 (23) 9 (20) 
1(2 1(2) 


than 150,000 platelets per cubic milli- 
meter. Depressed platelet counts 
ranged from 52,000 to 139,000/cu mm. 
The hemoglobin level was 2 g/dl lower 
than on day 0 in one child in each 
group. The SGOT level rose to greater 
than 50 IU in 12 children treated with 
the combination drug and in nine who 
received sulfamethoxazole alone. The 
abnormal results returned to normal 
on determinations made on the 42nd 
day. 


COMMENT 


As in all studies of acute urinary 
traet infections in the pediatric age 
group, ours found E colt to be the 
preponderant etiologic agent and also 
showed the clinical efficacy of sulfon- 
amide therapy in a large proportion of 
cases. The bacterial isolates were 
susceptible to concentrations of sulfa- 
methoxazole obtainable in serum and 
in urine. 

Clinically and bacteriologically, the 
addition of trimethoprim to sulfa- 
methoxazole did not prove superior to 
sulfamethoxazole alone. This was also 
noted by Feldman et al,* who treated 
18 children for urinary tract infection 
with sulfamethoxazole alone and 18 
with trimethoprim-sulfamethoxazole 
for a four-week period. In a 12-month 
follow-up period, the difference in the 
recurrence rates between their groups 
was not significant. 

In most patients considered failures 
or relapses, the IVP and cystouretho- 
gram, done two to three weeks after 
the urine cultures became negative, 
showed anatomical or functional ab- 
normalities. 
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We did not encounter any serious 
toxie effect with the trimethoprim- 
sulfamethoxazole combination. One 
child had a rash possibly due to the 
drug. Depression of platelets occurred 
equally often with sulfamethoxazole 
as with the combination drug. No clin- 
ical bleeding problems were observed 
and platelet counts returned to normal 
after cessation of therapy. Böse et al‘ 
similarly found that platelet counts 
fell below 150,000/cu mm in ten of 55 
children. 

This study demonstrated no advan- 
tage to the use of trimethoprim-sulfa- 
methoxazole over sulfamethoxazole 
alone for treatment of acute urinary 
tract infection. In the population stud- 
led, there was a high frequency 
of sulfamethoxazole-susceptible orga- 
nisms. In situations in which sulfon- 
amide-resistant bacteria are common, 
the combination of trimethoprim and 
sulfomethoxazole could be used advan- 
tageously as an alternative treatment 
to sulfanamide drugs. 


This investigation was supported in part by a 
grant from Burroughs-Welleome Laboratory, 
where the drug assays were performed. 

Judy Hamilton, RN, and Susan Kubelka, RN, 
assisted with this study. 


Nonproprietary Name and 
Trademarks of Drug 


Sulfamethoxazole—Gantanol, Gantanol 


DS. 
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Respiratory Syncytial Virus Infection 


Rapid Diagnosis in Children by Use of Indirect Immunofluorescence 


Aditya Kaul, MD; Ron Scott, PhD; Marie Gallagher, PhD; 
Margaret Scott; Jane Clement, RN; Pearay L. Ogra, MD 


ə Specimens of 387 nasopharyngeal 
suction smears obtained from 354 chil- 
dren hospitalized with acute respiratory 
infections during an eight-month period 
were examined for the presence of respi- 
ratory syncytial (RS) virus by the indirect 
immunofluorescence antibody technique 
(IFAT) and by conventional tissue culture 
infectivity techniques. Respiratory syncy- 
tial virus was identified in nasopharyngeal 
suction smear specimens from 123 of 
these specimens (32%) with the use of. 
both techniques. Of the specimens posi- 
tive on tissue culture, 92% were also 
positive for RS virus by IFAT. However, 
eight specimens positive for RS virus by 
lissue culture were negative by IFAT, 
although three- of the specimens were 
technically unsuitable. Six percent of the 
specimens negative for RS virus by tissue 
culture were positive for RS virus antigen 
when tested by IFAT. Using IFAT, identifi- 
cation of RS virus could be accomplished 
within four to six hours, whereas isolation 
by tissue culture took an average period 
of ten days. These data suggest that IFAT 
is a reliable means for the rapid diagnosis 
of RS virus infection in infants and chil- 
dren. 

(Am J Dis Child 132:1088-1090, 1978) 


espiratory syncytial (RS) virus is 
the major cause of lower respira- 
tory tract infections In infants and 


From the Departments of Pediatrics (Drs 
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young children and as such accounts 
for a large number of admissions to 
pediatric wards.'-* Tissue culture tech- 
niques and serology comprise the 
standard diagnostic tools for diagno- 
sis of RS virus infection in the virolo- 
gy laboratory. However, these tech- 
niques are hampered by delays of one 
to two weeks before an identification 
of the infectious agent zan be made 
with certainty. Therefore, a definite 
need exists for the rapid diagnosis of 
RS virus and other respiratory viral 
infections in childhood. 

Gardner and associates” described 
an indirect immunofluorascence anti- 
body technique (IFAT) Zor the rapid 
diagnosis of RS virus in clinical speci- 
mens and have used it successfully in 
England since 1968. Nagahama et al” 
evaluated a direct immunofluores- 
cenze method in 1970 and found it to 
be an effective tool in the rapid diag- 
nosis of RS virus. In adcition, Fulton 
and Middleton,’ reported a good 
correlation between IFAT and tissue 
cultures for detecting the presence of 


RS virus. 


The present investigation was un- 
dertaken to evaluate the IFAT for the 
rapid diagnosis of RS virus in exfoli- 
ated cells in nasopharyngeal secre- 
tions. 


MATERIALS AND METHODS 
Patient Population 


The study population consisted of 354 
children who were hospitalized at the Chil- 
dren’s Hospital of Buffalo during an eight- 
month period from November 1976 to June 


1977. A total of 387 nasopharyngeal suction 
smears (NPS) were collected and multiple 
specimens were obtained from 30 patients. 
The subjects ranged from younger than 1 
month to 18 years of age. The subjects 
were hospitalized with clinical diagnoses of 
bronchiolitis, pneumonia, acute asthmatic 
épisodes, croup, or diffuse upper respirato- 
ry tract illness. i ' 


Specimen Collection and 
Processing 


The NPS specimens were collected on the 
morning of admission using disposable 
plastic mucous traps. The NPS specimens 
were sucked into the mucous trap and the 
suction catheter was flushed with 5 ml of a 
transport medium (Hank's balanced salt 
solution with 0.2% of bovine serum albumin 
and antibioties). The specimen was centri- 
fuged at 1,000 rpm for ten minutes; the 


. Supernatant was removed and used for 


inoculation of tissue cultures for virus 
isolation. The cellular pellet was washed 
with phosphate-buffered .saline and resus- 
pended in a small volume of phosphate- 
buffered saline, and smears were made 
onto microscope slides. The NPS smears 
were air dried and fixed in acetone for ten 
minutes and stored frozen at —70 °C. 


IFAT 


The slides of NPS were incubated in a 
moist chamber with a 1:5 dilution of bovine 
anti-RS virus serum for 30 minutes at 37 
°C. The NPS smears were then incubated 
with a 1:10 dilution of fluorescein isothio- 
cyanate (FITC) conjugated antibovine im- 
munoglobulin in 0.005% of Evans blue 
counterstain for 30 minutes at 87 °C. 
Extensive washing procedures in PBS 
were used after each incubation. A final 
wash in distilled water was used before the 
slides were air dried and examined. A 
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negative control using normal bovine 
serum in place of the bovine anti-RS virus 
serum was included with every specimen. 
À positive control using RS virus-infected 
Hep 2 cells was used with each experiment. 
The stained slides were examined using an 
epi-illumination system. Photographs were 
made using ASA 200, 35-mm slide film 
wit1 exposures that varied from two to 
three minutes. 

Eefore the test system could be used in a 
clinical setting, several control experi- 
ments were done to assess the sensitivity 
and the specificity of the technique. The 
bovine anti-RS virus serum and antibovine 
FITC conjugate were titrated using IFAT 
to cetermine the optimal dilution of both 
reagents that gave maximum specific fluo- 
rescence for RS virus-infected HEp 2 cells 
and minimum nonspecific fluorescence 
wita uninfected H Ep 2 cells. At the optimal 
dilution of the antisera, at least 50% of the 
RS virus-infected HEp 2 cells showed a 
pos.tive fluorescence of 3+ to 4+ intensi- 
ty. Each new batch of reagents required 
suca calibration before use. HEp 2, rhesus 
monkey kidney, and WI-38 cells infected 
witi a wide range of viruses, including 
parainfluenza 1, 2, and 3, adenovirus, 
influenza, and RS virus, were tested in the 
RS virus-IFAT system to ensure the 
absence of:cross-reactivity of these rea- 
gents with the other viral agents. Positive 
fluorescence was seen only with the RS 
virus-infected cells. The staining of RS 
vircs could be effectively blocked by treat- 
ing the NPS smears with human antibody 
to ES virus before staining the slides with 
FITC-labeled antisera to bovine immuno- 
globulin. As additional controls, antisera to 
adenovirus and parainfluenza 1, 2, and 3 
gave no staining reactions with RS virus- 
postive smears. No staining reactions 
were seen in uninfected tissue cultures 
usel as negative controls. 


Tissue Culture Infectivity (TC!) 


HEp 2, primary rhesus monkey kidney, 
and WI-38 cell cultures were used for 
routine virus isolation." Neutralization 


with type-specific antisera was used for 
confirmation of the adenoviruses and en- 
teroviruses while rhinoviruses were identi- 
fied by the acid stability test. Hemadsorp- 
tion of the cell cultures was performed to 
detect influenza and parainfluenza vi- 
ruses.*° 


RESULTS 
Characteristics of 
IFAT Staining 


The immunofluorescence seen was 
entirely intracytoplasmic in the form 
of particulate material that varied in 
size from fine particles to large, inclu- 
sion-like bodies. The nucleus was 
unstained. The presence of as few as 
two to three cells with such character- 
istic fluorescence on one smear was 
sufficient for diagnosis. However, 
most positive specimens contained at 
least one infected cell per microscopic 
field. An experienced observer could 
screen one specimen in ten to 15 
minutes. The entire procedure of 
staining and examining the smear 
could be easily completed within four 
to five hours. 


Comparative Evaluation of 
. IFAT and TCI 
Using both IFAT and TCI, RS virus 
was detected in 123 NPS specimens. 
The RS virus was isolated by TCI in 


106 (27%) NPS specimens. The re- 


maining 281 (73%) NPS specimens 
failed to yield RS virus by TCI 
(Table). Of the 106 NPS specimens 


positive for RS virus by TCI, 98 (92%). 


were also found to be positive by 
IFAT. However, eight TCI-positive 
specimens were negative for RS virus 
by IFAT. It should be pointed out that 
three of the IFAT-negative NPS 
smears were found to have an insufh- 
cient number (less than 2/high-power 


Comparative Evaluation of the Identification of Respiratory Syncytial (RS) 
Virus in Nasopharyngeal Suction Smears (NPS) 


Indirect Immunofluorescence of NPS Speclmens 
€———Ó—————————————————— 


Tissue Culture Infectivity 
of NPS Specimens 


for RS Virus 
a ae 


Positive Negative 
for RS Virus 


a a 


Total no. tested = 


No. positive for RS virus = 
No. negative for RS virus 281 


= 
5 | 264 2n 





*Three other specimens were considered unsuitable for IFAT because of insufficient number of 


exfoliated cells. 
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field) of exfoliated cells. Only five 
(4.7%) of the NPS specimens that were 
positive on TCI and contained ade- 
quate cells were negative for RS virus 


‘by IFAT (Table). Of the 387 speci- 


mens available for IFAT, only ten 
(2.5%) were considered to have an 
inadequate number of cells. 

Ninety-four percent of the NPS 
specimens negative for RS virus by 
TCI were also negative by IFAT. 
However, it is of interest to note that 
17 (695) of the specimens negative by 
tissue culture were positive for RS 
virus antigen when tested by IFAT 
(Table).. All such specimens were 
obtained on follow-up testing from 
subjects whose initial specimens were 
RS virus positive by both TCI and 
IFAT. 

The cytopathogenic effect of RS 
virus in TCI was manifested as early 
as six days and as late as three weeks 
after inoculation. The average dura- 
tion of time required for detection of 
RS virus by TCI was about ten days. 


COMMENT 


Immunofluorescence has been used 
to confirm the presence of RS virus 
antigen in tissue cultures after the 
appearance of the characteristic cyto- 
pathic effect and has replaced the 
tedious neutralization test in several 
laboratories." However, up to two 
weeks might elapse for sufficient 
growth in tissue culture before this 
technique can be used. _ 

Gardner and associates?" used 
IFAT to detect RS virus in exfoliated : 
nasopharyngeal cells from children 
with acute respiratory infections and 
found it to be rapid and sensitive. In 
North America, the direct immuno- 
fluorescence technique worked well 
for Nagahama et al,? and Fulton and 
Middleton” reported similar results. 
Despite the availability of this labora- 
tory tool since 1968, it has not been 
regularly used by diagnostic laborato- 
ries in North America. 

In the present study, IFAT was 
selected because of the fourfold to 
12-fold increased sensitivity of this 
technique over the direct fluores- 


-cence.'*7 In addition, one fluorescein- 


conjugated antiserum could be adapt- 


‘ed for use in the rapid IFAT diagnosis 


of a variety of viral agents causing 


1089 


respiratory infections, such as párain- 


. fluenza 1, 2, and 3, influenza A and B, 


adenovirus herpes simplex - virus, 
etc." 


Sturdy et al'5 found NPS specimens > 


superior to nasal swabs or cough spec- 


. imens when used for detecting RS 


virus by IFAT because the latter 
contained fewer infected cells but 
many more squamous cells or poly- 
morphonuclear leukocytes that pro- 
duced ` nonspecific ` fluorescence. 
Hence, the NPS specimens were used 
exclusively in our investigation. 
There were 17. specimens that 
showed positive fluorescence.for RS 


virus but failed to yield the virus on ` 


tissue culture. Similar obsérvations 
have been made by other workers!" 
who inferred that such discrepancies 
may be due to the increased sensitivi- 
ty of IFAT over the tissue culture 


system, particularly if the specimens 


have been obtained later than five to 
seven days after the onset of symp- 
toms when the development of specif- 
ic neutralizing antibody and decreas- 
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ing virus excretion in. the nasophar- 
ynx may reduce the TCI of the virus. 
The finding of eight specimens posi- 
tive by tissue culture but negative by 
IFAT was not of ‘major’ concern 
because three of the specimens were 
unsuitable for IFAT due to insuffi- 
cient numbers of exfoliated cells. In 
our investigations, we encountered 
only- ten specimens (2.5%) that had 
insufficient eells for immunofluores- 
cence compared with 32% of such spec- 


' imens seen by Fulton and Middle- 


ton.!? 
We found the IFAT to be a sensi- 


` tive and specific test when applied in 


a clinical setting, with a 92% agree- 


. ment with TCI procedures for positive 
specimens and 94% for the negative’ 


ones. For the past. 18 months, we have 
been routinely using this approach for 
the rapid diagnosis of RS virus infec- 


‘tion in our hospital. As a result,-an 


increased awareness of the impact of 


© RS virus in childhood -respiratory 


infections has been established among 
physicians and nursing staff. Prelimi- 
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nary data suggest that the rapid diag- 
nosis of virus infection in children 


‘with respiratory diseases has modest- 


ly reduced the indiscriminate use of’ 
antibiotics, particularly in cases of 


“acute respiratory infection. An at- 


tempt has also been made to reduce 
the incidence of. nosocomial infections 
by rapidly identifying and separating 
the patients with RS virus-associated 
respiratory diseases. _ . 
The efficacy of this test "Edom 
depends on several factors. Adequate 
samples containing several exfoliated. 
cells must be collected and promptly 
transported to the laboratory where 


they should be processed immediately. 


Careful attention must also be paid to 
the control of specificity of the 
reagents used in the IFAT. 
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Pneumococcal Pneumonia 


With Pneumatocele Formation 


Basim I. Asmar, MD; Muthayipalayam C. Thirumoorthi, MB, BS; Adnan S. Dajani, MD 


* Two infants had pneumococcal pneu- 
monia and bacteremia, complicated by 
pneumatocele formation. The pneumato- 
celes appeared during the recovery phase 
and were indistinguishable from those 
associated with staphylococcal pneumo- 
nia. Complete resolution occurred in both 
patients. Pneumatoceles occur in pneu- 
monias caused by varied agents; there- 
fore, determination of the cause is imper- 
ative for appropriate therapy. 

(Am J Dis Child 132:1091-1093, 1978) 


ulmonary pneumatoceles are cyst- 
like rarefactions that develop 
within the lung parenchyma. They are 
unusual findings and, when present, 
are very suggestive of staphylococcal 
pneumonia."*  Pneumatoceles also 
have been reported to occur occa- 
sionally in pneumonias caused by 
Escherichia. coli, Klebsiella pneumo- 
niae’ Mycobacterium | tuberculosis, 
Haemophilus influenzae,’ and group 
A streptococci.’ 
Pneumatocele formation is thought 


From the Division of Infectious Diseases, Chil- 
dren’s Hospital of Michigan; and the Department 
of Pediatrics, Wayne State University School of 
Medicine, Detroit. 

Reprint requests to Children’s Hospital of 
Michigan, 3901 Beaubien Rd, Detroit, MI 48201 
(Dr Dajani). 


Am J Dis Child—Vol 132, Nov 1978 


to be rare in pneumococcal pneumo- 
nia. Standard pediatric textbooks 
mention effusion and empyema but 
not pneumatoceles as complications of 
this type of pneumonia." We are 
aware of only two reports that 
describe a total of five children with 
pneumococcal pneumonia in whom 
pneumatocele formation occurred.''.' 
Recently, we encountered two infants 
with pneumococcal pneumonia and 
bacteremia; during their recovery, 
pulmonary pneumatoceles developed 
that were indistinguishable from 
those associated with staphylococcal 
pneumonia. Resolution in each case 
was complete and uncomplicated. The 
unusual association of pneumatoceles 
with pneumococcal pneumonia 
prompted us to report these two 
cases. 


REPORT OF CASES 


Case 1.—Four days before admission to 
the hospital, fever and a nasal discharge 
developed in a 14-month-old girl. The night 
before admission, she became irritable and 
was grunting, but there was no coughing or 
wheezing. Medical history was unremark- 
able, except for an episode of bronchiolitis 
that required hospitalization when the 
patient was 10 months old. 

Results of a physical examination on 


admission disclosed a fairly well-developed 
girl in acute respiratory distress, with 
grunting, subcostal and intercostal retrac- 
tions, and flaring of alae nasi. Other find- 
ings included the following: temperature, 
40 °C; respirations, 60/min; and pulse, 160 
beats per minute. The patient’s mucous 
membranes were pale and congested. 
Auscultation of the lungs showed de- 
creased breath sounds and rales over the 
right upper lung field. The results of the 
rest of the examination were unremark- 
able. 

Laboratory studies disclosed the follow- 
ing values: hemoglobin, 7.8 g/dl; hemato- 
crit, 26%; and leukocytes, 27,200/cu mm, 
with 62% segmented neutrophils, 28% band 
forms, 6% lymphocytes, and 4% monocytes. 
Peripheral smear showed toxic granula- 
tions of leukocytes and hypochromia and 
microcytosis of erythrocytes. Reticulocyte 
count was 1.2%, and results of a test for 
sickle hemoglobin were negative. A roent- 
genogram of the chest showed consolida- 
tion of the right upper lobe, with adjacent 
pleural thickening (Fig 1, left). A blood 
culture was obtained, and the patient was 
started on a regimen of intravenous (IV) 
ampicillin sodium (200 mg/kg/24 hr). On 
the same day, she was given a blood trans- 
fusion. Subsequently, the blood culture was 
noted to be positive for Streptococcus pneu- 
moniae, and her antibiotic treatment was 
changed to IV aqueous penicillin G (200,000 
units/kg/24 hr). On the fifth day of hospi- 
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Fig 1.—Case 1. Left, Admission roentgenogram showing right upper lobe pneumonia. Center, Chest roent- 
genogram on day 5 showing radiolucency in pneumonic area. Right, Phneumatocele formation on day 7. 


talization, the patient was still febrile. A 
chest roentgenogram done on the same day 
showed radiolucent areas within the pneu- 
monic consolidation (Fig 1, center). On day 
7, definite pneumatoceles were seen in the 
area of the resolving pneumonia (Fig 1, 
right). Meanwhile, the patient was improv- 
ing clinically and she became afebrile on 
the eight hospital day. She received a ten- 
day course of IV antibiotics. Pneumato- 
celes were stil present on the 12th day, 
when she was discharged. A follow-up 
roentgenogram 77 days after discharge 
showed complete resolution of the pneu- 
matoceles. 

Case 2.—An ll-month-old girl was well 
until ten days before hospital admission 
when a cough, nasal discharge, and fever 
developed. She was given an oral deconges- 
tant during the five days before admission. 
On the day of admission, fever abated but 
the patient was noted to be grunting. 
Medical history was unremarkable. 

Physical examination at the time of 
admission showed a well-developed infant 
in acute respiratory distress. She was 
grunting, and she had dry mucous mem- 
branes, intercostal retractions, and flaring 
alae nasi. Findings included the following: 
temperature, 38.6 °C; respirations, 56/min; 
and pulse, 164 beats per minute. Ausculta- 
tion of the lungs showed decreased breath 
sounds over the right lung field. Abdomi- 
nal examination showed the liver edge to 
be palpable 4 em below the right costal 
margin. The results of the rest of the 
examination were unremarkable. 

Laboratory studies disclosed the follow- 
ing values: hemoglobin, 6.6 g/dl; hemato- 
erit, 18%; leukocytes, 2,300/cu mm, with 
10% segmented neutrophils, 18% band 
forms, 71% lymphocytes, and 1% mono- 
cytes. Peripheral smear showed hypochro- 
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Fig 2.—Case 2. Left, Right upper and middle lobes infiltrates with pleural effusion on 
admission. Right, Progression to pneumatocele formation on day 9. 


mia and target cells. Reticulocyte count 
was 0.6% and hemoglobin electrophoresis 
revealed heterozygous state for hemoglo- 
bin S, with 2.8% fetal hemoglobin. A chest 
roentgenogram showed consolidation of 
the right upper and right middle lobes with 
a small effusion on the same side (Fig 2, 
left). A blood culture was obtained, and 
treatment with IV ampicillin sodium (200 
mg/kg/24 hr) and methicillin sodium (200 
mg/kg/24 hr) was started. On that same 
day the patient received a blood transfu- 
sion. Subsequently, S pneumoniae grew 
from blood culture, and her antibiotic 
treatment was changed to IV penicillin G 
sodium (200,000 units/kg/24 hr). 

The patient's condition continued to 
improve gradually, and she became afeb- 
rile on the fourth hospital day. A repeated 
chest roentgenogram taken on the seventh 
day disclosed a radiolucent area within the 
pneumonic area in the right upper lobe. 


Therapy was changed to oral penicillin, and 
the patient continued to do well A 
repeated chest roentgenogram on the 
ninth day showed further enlargement of 
the radiolucent area within the clearing 
pneumonic area in the right upper lobe 
(Fig 2, right). She received a 12-day course 
of antibiotics before she was discharged. A 
follow-up chest roentgenogram two weeks 
after discharge showed complete resolution 
of pneumonia and the pneumatocele. 


COMMENT 


Pneumatoceles have been reported 
in 16% to 61% of patients with staphy- 
lococcal pneumonia." The majority 
of these patients were infants and 
children. In contrast, pneumococcal 
pneumonia in children has rarely been 
associated with pneumatocele forma- 
tion." In 1939, Benjamin and 
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Childe! reported their experience 
with 19 cases of “localized emphysem- 
-atus air spaces" associated with 
preumonia, Two of these cases oc- 
curred in 5- and 8-year-old children 
‘with pneumonia and pleural effusion. 
Pneumococci were cultured from the 
pleural fluid of the two patients. 
Pneumatoceles developed in both of 
them during their recovery phase. 
Ceuses of the remaining 17 cases were 
not determined. Ravitch and Fein” 
described 10,532 children with pneu- 
monia admitted to the Harriet Lane 
Home, Baltimore, between 1932 and 
1958. Among these patients, pneumat- 
oeeles developed in only three with 
preumococcal pneumonia and empye- 
ma, but details were not available. 
All of the reported five cases and 
our two patients had pleural involve- 
ment. This was in the form of effusion 
or pleural thickening on the same side 
of the lung where pneumonia was 
. found. 
More than one mechanism has been 
suggested to explain the development 
of these air cysts in the course of a 


^ 


L Dines DE: Diagnostic significance of pneu- 
mazocele of the lung. JAMA  204:1169-1172, 
1963. 

2. Flaherty RA, Keegan JA, Sturtevant HN: 
Post-pneumonic pulmonary pneumatoceles. Ra- 
dio.ogy 14:50-53, 1960. 

& Forbes GB, Emerson GL: Staphylococcal 
pneumonia and empyema. Ped Clin N Am Febru- 
ary 1957, p 215. 

4. Kuhn JP, Lee SB: Pneumatoceles associated 
with Escherichia coli pneumonias in the new- 
born, Pediatrics £1:1008-1011, 19778. 

& Papageorgio1‘A, Bauer CR, Fletcher BD, et 
al: Klebsiella pneumonia with pneumatocele 
formation in a newborn infant. Can Med Assoc 
J 199:1217-1219, 1973. 

6 Boisset GF: Subpleural emphysema compli- 
cating staphylococcal and other pneumonias. 
J Fediatr 81:259-266, 1972. 

7 Collier AM, Connor JD, Nyhan WL: 


Am J Dis Child—Vol 132, Nov 1978 


pneumonie process. Caffey!* proposed 
that pneumatoceles represent grossly 
distended bronchioles distal to, an 
endobronchial check-valve, produced 
by inflammation and narrowing of a 
bronchus. Conway" believed that, in 
addition to a valvelike mechanism, a 
peribronchial abscess cavity is neces- 


‘sary. The cavity, which is interstitial 


in location, traps air.and enlarges into 
an air cyst. With the resolution of 
inflammation, the check-valve mecha- 
nism subsides, and, with time, the 


pneumatoceles disappear. Recently, ` 


Boisset! presented data from post- 
mortem specimens; he suggested that 
pneumatoceles are actually a form of 
subpleural emphysema. He claimed 
there were interlobular spaces con- 
taining “air corridors” linked to the 
subpleural cavity. He proposed that 
air from the respiratory tree escapes 
along these paths, accumulating be- 
neath the pleura and forming' large 
bullae. 

Hemorrhagic necrosis,’ suppura- 
tion into bronchial lumens, and de- 
struction of bronchial walls tend to 
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accompany staphylococcal pneumo- 
nia," The absence of such intense 
suppurative response and the lack of 
bronchial wall necrosis may explain 
the rarity of pneumatocele formation 
in pneumococcal pneumonia. 

‘On the basis of the roentgenograph- 
ic findings and in the absence of posi- 


: tive blood cultures, our two cases could 


have been mistaken for staphylococcal 
pneumonia. For all cases of pneumo- 
nia, it is imperative that causative 


‘agents be sought for in the blood, 


pleural fluid, or, if necessary, lung 


tissue culture. Based on our present 


report and others in the litera- 
ture; -2112 it is evident that pneumo- 
nia with pneumatoceles, though very 
suggestive of staphylococcal infection, | 
ean be caused by several other bacteri- 
al agents, including pneumococci. 
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Jane D. Siegel, MD; J. Carlton Gartner, MD; Richard H. Michaels, MD 


€ Two serctypes, uncommon in pediat- 
ric infections, accounted for a dispropor- 
tionately large rumber of cases of pneu- 
mococcal empyema at the Children's 
Hospital of Pittsburgh. Eight of ten empye- 
mas were caused by types 1 or 3, and two 
additional cases of mixed infection 
involved the type 3 pneumococcus. The 
type 3 pneumococcal empyemas tended 
to be more severe than those due to other 
serotypes. Counterimmunoelectrophore- 
sis (CIE) appeared to be more usetul than 
culture in establishing the cause of this 


_condition; in seven of ten cases, the pleu- 


ral fluid was CIE positive while cultures of 
blood and pleural fluid were negative. In 
each of the seven culture-negative cases, 
antibiotics had been given prlor to hospi- 
talization. One case of type 7 pneumococ- 
cal empyema illustrated the potential 
value of the Ouchterlony test for the etio- 
logic diagnosis of this condition. 
(Am J Dis Child 132:1094-1096, 1978) 


recent review of serotypically 

defined infections due to Strep- 
tococcus pneumoniae at Children’s 
Hospital of Pittsburgh suggested that 
pneumococcal pneumonia with pleural 
involvement was often due to two 
serotypes zhat are seldom isolated 
from infections in children.’ The etiol- 
ogy of some of these infections was 
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established solely by counterimmu- 


- noeleetrophoresis (CIE). The purposes 


of tais study were therefore to evalu- 
ate evidenee of type specificity for 
pneumococcal empyema of childhood 
and to compare the diagnostic useful- 
ness of CIE anc culture for this condi- 
tion. 


METHODS 


Hospital ' records were reviewed for 
January 1972 through March 1978. Ten 
eases of pneumococcal ernpyema were 
verided by thoracentesis and isolation of 
bacteria from pleural fluid or blood, or by 
demonstration of polysaccharide capsular 
antigens in pleural fluid or concentrated 
urine by CIE.'? The CIE procedure, 
initiated at this aospital in January 1976, 
employs equipment originally designed for 
detection of hepztitis B antigen (Aus-test 
Counterelectrophoresis test system, Ab- 
bott. Laboratories, North Chicago), pneu- 
mococeal antisera from Statens Serum- 
institut, Copenhzgen, Denmark, and Hae- 
mophilus influenzae type b antiserum 
from Hyland Laboratories, Costa Mesa, 
Calif. Clinical specimens were initially 
screened with pneumococzal antiserum 
pools A through F and omniserum contain- 
ing antisera for 88 pneumococcal sero- 
types. Pneumocozcal antiserum pool H was 
also employed after the first £ew months of 
1975. If pneumococcal antigen was de- 
tected with the pools, typing was per- 
formed with monospecific artisera. Respi- 
ratory secretions were not tested for bacte- 
rial antigens.** Serotyping of isolates was 
performed at this hospital by either quel- 
lung reaction or CIE. 


Pneumococcal Empyema in Childhood 


Since complete description of the fluid 
obtained at thoracentesis was not recorded 
on the medical record in all cases, empyema 
was defined for this study as pleural infec- 
tion with a moderate to massive amount of 
fluid demonstrated by roentgenographie 
examination, and bacteria or bacterial 
antigens present in the pleural fluid or 
blood. Four children with pneumococeal 
pneumonia and small amounts of pleural 
fluid were therefore excluded; the pneumo- 
cocci responsible were type 1, two cases; 
type 4, one case; and a strain from one ease 
that was not typed. Also excluded were two 
children with mixed infection (both involv- 
ing type 3 pneumococcus) and three with 
empyema due to H influenzae type b (all 
three CIE positive but culture negative 
with prior antibiotic treatment). A total of 
36 pleural fluid specimens were tested by 
CIE between January 1975 and March 
1978, and bacterial antigens were detected 
in 14 (11 S pneumoniae and three H 
influenzae type b). l 


RESULTS 


The Table summarizes features of 
the ten cases of pneumococcal empye- 
ma, eight of which were due to types 1 
or 8. In three cases, S pneumoniae was 
isolated from blood, pleural fluid, or 
both. For the seven others, the etiolo- 
gy was determined by CIE alone 
because both blood and pleural fluid 
cultures were negative; antibiotics 
had been given prior to hospitalization 
and culture in each case. Capsular 
antigens were found in all eight pleu- 
ral fluids tested, in two of six concen- 
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Selected Characteristics of Patients With Pheumococcal Empyema at 
Children's Hospital of Pittsburgh, From January 1972 Through March 1978 


Culture 


Age, Prior 
yr Antibiotics Blood 


1/72 4 
1/75§ 4 Yes 


"Pneumococcus isolated but not typed. 
-Pneumococcal serotype. 

=Not tested. 

§Previously reported.* 


trated urine samples, but in none of 
five serum samples. All CIE-positive 
pleural fluids reacted with both omni- 
serum and one of the seven pneumo- 
coecal antiserum pools. The Ouchterlo- 
ny? technique of double immunodiffu- 
sicn in agar was used to confirm the 
presence of type 7 antigen in one 
pleural fluid that was CIE positive 
only after overnight incubation in the 
re-rigerator. A 40-fold dilution of this 
pleural fluid was still Ouchterlony 
positive and an 80-fold dilution was 
negative. 

Noninfectious underlying disease 
was found in only one child with 
empyema (Down’s syndrome), but one 
otaer child had varicella and four 
otners had rhinitis at the onset of 
their illnesses. .All patients recovered 
completely with various combinations 
of therapy with penicillin, thoracente- 
sis, and chest tube drainage. The 
mean duration of hospitalization for 
those with empyema due to type 3 
pneumococcus was nearly twice that 


for empyema due to other pneumococ- : 


ca. serotypes (26.3 vs 15.1 days). 
COMMENT 


The unusual distribution of pneu- 
mococeal serotypes in this group of 
children with empyema is unex- 
plained. Most pneumococcal empye- 
mas were found to be due to either 
type 1 or type 3, whereas 19 different 
serotypes were responsible for other 
kinds of pneumococcal infection at 
this hospital during the same period.’ 
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Pleural 


Fluid Blood 





Counter- 
Immunoelectrophoreslis 
Duration of 
Hospitalization, 
Days 


Pleural 


Fluid Urine 





The methods used for the identifica- 
tion of bacteria are not a likely cause 
of the predominance of these two 
serotypes in empyema fluid, since the 
same methods were used for all kinds 
of pneumococcal infection. A recent 
report from Thailand demonstrated 
that type 5 pneumococcal antigen may 
be commonly found in pleural fluid of 
children undergoing thoracentesis in 
that country, but an association of 
pneumococcus types 1 and 3 with 


empyema has -been reported from . 


Denmark’ and the United States. 
Although neither serotype is common- 
ly found in childhood infections,? 
types 1 and 3 were both included 
among serotypes reported to have 
been isolated recently from children 
with sickle hemoglobinopathy.'^ Type 
3 pneumococeus also commonly occurs 
in older persons, characteristically 
producing serious infections with a 
high mortality.*'''? The unusual se- 
verity of type 3 pneumococeal infec- 
tions may be related to the antiphago- 
cytic properties of the organism's 
thick capsule.’ 

The tendency for longer hospitaliza- 
tion of Pittsburgh children with type 3 
pneumococcal empyema, as compared 
to those with empyema due to other 
pneumococcal serotypes, is therefore 
not surprising. A possible explanation 
might be relative resistance to penicil- 
lin, but type 3 has not been one of the 
serozypes implicated in the literature. 


aia af S . . . 
Moreover, the,single type 3 isolate in 
your séries (Table) had a minimum 
Wes Wes 


lx rar E OX " 
1 2T ~ 
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inhibitory concentration (0.02 pg/ml) 
similar to that for most other pneumo- 
eoccal isolates tested at this hospital 
during the past six months. (A study of 
more than 100 strains of S pneumo- 
niae from patients at this hospital 
between December 1977 and June 
1978 has yielded two with relative 
insensitivity to penicillin.) 

Our two mixed pleuropulmonary 
infections (not included in the Table) 
both involved the type 3 pneumococ- 
cus, one with coagulase-positive 
Staphylococcus and the other with H 
influenzae type b. It is of interest that 
a recent report on the use of CIE in ' 
the diagnosis of empyema included a 
mixed infection with S pneumoniae 
and H influenzae in an adult.^ Others 
have rarely encountered either of 
these two organisms in mixed pleura 
infections.'® 

The results of our survey suggest 
that CIE may be even more useful 
than culture in the etiologic diagnosis 
of pneumococcal empyema in child- 
hood, probably because of frequent 
prior antibiotic therapy. Rapid steril- 
ization can occur with exposure of 
pneumococci to even low concentra- 
tions of antibiotics, but capsular anti- 
gens are still detectable by CIE and by 
the double immunodiffusion test of 
Ouchterlony if abundant numbers of 
organisms were originally present. 

Types 7 and 14 pneumococci are 
reported to be common causes of pedi- 
atric infection? but may not be 
detected by CIE unless a special 
buffer" is employed; the capsular 
antigens of these two serotypes are 
positively charged in most buffer 
systems, whereas the antigens of 
other pneumococcal serotypes are 
negatively charged. Counterimmuno- 
electrophoresis depends on antigen 
with a negative electrical charge and 
antibody with a positive charge. The 
Ouchterlony test is neither as rapid 
nor as sensitive as CIE, but it does not 
depend on electrical charge of the 
reactants. We have previously found 
this test to be valuable in identifying 
types 7 and 14 pneumococcal isolates 
that could not be serotyped by CIE.' 
The fact that one empyema fluid was 
Ouchterlony positive, even after con- 
siderable dilution, suggests that this 
simple test may be sufficiently sensi- - 
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tive to be helpful in the etiologic diag- 
nosis of pneumococcal empyema, par- 
ticularly where cultures and CIE are 
negative. 

Despite their advantages, CIE and 
Ouchterlony tests are not available in 
many hospital laboratories. The cost 
of potent end specific antisera has 
probably slowed general acceptance of 
CIE. Latex particle agglutination ap- 
pears to have the advantages of 
simplicity, lower cost, and greater 
sensitivity when used for the detec- 
tion of H irfluenzae type b capsular 
antigen, but there are no published 


' reports of systematic study of pleural 


fluid for pneumococcal antigens with 
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surfzce phagocytosis by the capsular 


latex particle agglutination. More- 
over, it is.possible that most empyema 
fluids contain high concentrations of 
bacterial antigens,^ and that more 
sensitive methods would not yield 
substantially better results. In this 
regard, CIE with omniserum was able 
to detect pneumococeal antigen in all 
our pleural fluids that reacted with 
the higher-titer antiserum pools. Our 
results for one pleural fluid with the 
Ouchterlony test are also consistent 
with this thesis. 

Lack of spe cificity is a potential 
problem with any immunologic test 


for bacterial capsular antigens be- 


cause cross-reactions can occur. Re- 


References 


8. Finland M, Barnes MW: Changes in occur- 
rence of capsular serotypes af Streptececcus 
pneumoniae at Boston City Hospital during 
selected years between 1935 and 1974. J Clin 
Microbiol 5:154-166, 1977. 

9. Burke JP, Klein JO, Gezon HM, et al: Pneu- 
moccccal bacteremia: Review of 111 cases, 1957- 
1969, with special reference to cases with unde- 
termined focus. Am J Dis Child 121:353-359, 
1971. 

10. Seeler RA, Jacobs NM: Pyogenic infections 
in children with siek e hemoglobinopathy. J Pei- 
atr 90:161-162, 1977. 

11. Austrian R, Gold J: Pneumococcal bactere- 
mia with especial reference to bacteremic pneu- 
moccecal pneumonia. Ann Intern Med 60:759-776, 
1964. , -> 
12. Strauss E, Finland M: Further studies on 
recurrences in pneumococcic pneumonia with 
special reference to the effect of specific treat- 
ment. Ann Intern Med 16:17-82, 1942. 

13. Wood WB Jr, Smith MR: The inhibition of 
"slime 
layer" of pneumoceccus type III. J Exp Med 
90:85-96, 1949. 

14. Dixon JMS, Lipinski AE, Graham MEP: 


ports in the literature, however, have 
indicated that cross-reactions are 
rarely seen when CIE is used for the 
etiologic diagnosis of empyema.*'* 
Our more than three years’ experience 
with this test in a clinical laboratory 
demonstrates that distinct lines of 
precipitation in agar with CIE have a 
high degree of specificity. In tests of 
pleural fluid, spinal fluid, joint fluid, 
serum, and concentrated urine during 
this period, we have observed no cross- 
reactions between different pneumo- 
coccal serotypes or between pneumo- 
cocci and other bacteria. 


Detection and prevalence of pneumococci with 
increased resistance to penicillin. Can Med 
Assoc J 117:1159-1161, 1977. 

15. Coonrod JD, Wilson HD: Etiologie diagno- 
sis of intrapleural empyema by counterimmu- 
noelectrophoresis. Am Rev Respir Dis 113:637- 
641, 1976. 

16. Finland M, Barnes MW: Changing ecology 
of acute bacterial: empyema: Occurrence and 
mortality in Boston City Hospital during 12 
selected years from 1935 to 1972. J Infect Dis 
137:274-291, 1978. ' 

17. Anhalt JP, Yu PKW: Counterimmunoelec- 
trophoresis of pneumococcal antigens: Improved 
sensitivity for the detection of types VII and 
XIV. J Clin Microbiol 2:510-515, 1975. 

18. Ward JI, Siber GR, Scheifele DW, et al: 


_ Rapid diagnosis of Hemophilus influenzae type b 


infections by latex particle agglutination and 


: counterimmunoelectrophoresis. J Pediatr 93:37- 


42, 1978. 

19. Robbins JB, Myerowitz RL, Whisnant JK, 
et al: Enteric bacteria cross- reactive with Neis- 
seria meningitidis groups A and C and Diplococ- 
eus pneumoniae types I and III. Infect Immun 


\ 6:651-656, 1972. 


bi 


Pneumococcal Empyema—Siege! et al 


Recurrent Reye’s Syndrome 


Michael E. Pichichero, MD, Edward R. B. McCabe, MD, PhD 


€ The clinical diagnosis of recurrent 
Reve's syndrome can be made only after a 
systemic exclusion of other diagnostic 
possibilities. We report such a case, 
praviding guidelines for a complete clini- 
cal and biochemical evaluation of this 
enfity. If a comprehensive study of 
pafients experiencing recurrent Reye’s 
syrdrome is to be made, each patient 
must be subjected to thorough examina- 
tion. i 

(Am J Dis Child 132:1097-1099, 1978) 


ei" the initial deseription by Reye 
et al' of zn acute encephalopathy 
associated with fatty degeneration of 
the liver, many reports have appeared 
further defining this clinical entity. A 
number of biochemical abnormalities 
have been described in patients with 
Reye's syndrome. These include hy- 
perammonemia, hyperaminoacidem- 
ia,’ short-chain fatty acidemia,‘ a vari- 
able organic aciduria,*5 and abnormal 
muscle enzymes, all of which may 
possibly contribute to the disease 
process. Nevertheless, a full under- 
standing of the etiology, pathogene- 
sis and optimal treatment of Reye's 
syndrome has not been attained. 
Meanwhile, the spectrum of this disor- 
der grows continually wider as the 
diagnosis is being suspected with 
increasing frequency. 

A recent report? suggests that 
Reye's syndrome can be recurrent. 
Hcewever, numerous disease states 
may produce encephalopathy, eleva- 
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tion of serum transaminase levels, and 
other signs of liver dysfunction 
resembling Reye's syndrome. Such 
diseases include salicylate, chlordane, 
and disulfiram intoxication; influen- 
zal and varicella encephalitis; Jamai- 
can vomiting sickness’; hypovolemic 
shock’; genetically transmitted orni- 
thine transcarbamylase deficiency’; 
systemic!" or muscle? carnitine defi- 
ciency; and inborn errors of organic 
acid metabolism, eg, glutaric acidu- 
ria." BEL 

Before the diagnosis of recurrent 
Reye's syndrome ean be made, these 
other diagnostie possibilities must be 
eliminated. This requires elicitation in 
the history of foreign travel and of 
possible chlordane or disulfiram expo- 
sure, a toxicology analysis for salicyl- 
ates, appropriate viral cultures, as- 
sessment of possible hypovolemic 
shock, and an evaluation for aminoaci- 
duria or organic aciduria, along with 
later diagnostic studies to evaluate 
possible ornithine transcarbamylase 
deficiency or systemic carnitine defi- 
ciency. | 

We report a case of recurrent 
Reye's syndrome where a complete 
clinical workup of this entity has been 
aecomplished. Included is the first 
discussion of a systematic evaluation 
of known biochemieal lesions that 
simulate this disorder, may be amena- 
ble to more specific therapy, and must 
be excluded from the differential 
diagnosis. 


REPORT OF A CASE 


First Admission.—The patient was a 13- 
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year-old girl in good health with no history 
of foreign travel or of chlordane or anta- 
buse exposure. Three days before admis- 
sion, symptoms of a flu-like illness 
oecurred in the context of an influenza B 
epidemic in the community (personal 
communication, University of Colorado 
Medical Center, Virology Laboratory). Per- 
nicious vomiting began the next day. 
Subsequently, she became increasingly 
lethargic and sleepy. Irritability and bellig- 
erent behavior prompted her admission to 
the Denver Children’s Hospital on Feb 2, 
1976. 

On admission, the patient was disori- 
ented and combative. Her temperature was 
36.4 °C; pulse rate, 100 beats per minute; 
respirations, 40/min; and blood pressure, 
122/80 mm Hg. Positive physical findings 
included a palpable liver 8 em below the 
costal margin at the right midelavicular 
line and generalized hyperreflexia with 
clonus. An extensor plantar response was 
present on the right. The CSF was within 
normal limits. Toxicology analysis was 
positive for small amounts of salicylates in 
the urine (15 mg/dl). The creatinine phos- 
phokinase level was 52 IU/liter (normal, 5 
to 80 IU/liter) Serum glucose values 
remained normal throughout her course. 
Other chemistry data are presented in the 
Table. Her condition was diagnosed clini- 
cally as Reye’s syndrome, and treatment 
was begun with fluid restriction, intrave- 
nous hypertonic glucose solutions, neomy- 
cin sulfate, and dexamethasone. 

Despite these measures she became 
prczressively obtunded, and on the second 
hospital day she was in stage II coma," 
with continued laboratory evidenee of 
hepatic dysfunction. An EEG demon- 
strated grade II activity.'* Fifty-four hours 
after admission the patient's clinical condi- 
tion began to improve. By 68 hours she was 
fully alert and was taking oral fluids. Ther- 
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Clinical Stage and Laboratory Values n" 


. Serum 
Clinical Ammonia,* 
Stage'* gg /di 


Day of 
Admission 


First admission 
1 | toll - 


ll to Til 
iil to O 
0 
0 
0 


ond admission — 
| to Il 


IH 
ill to 0 


2 
3 
4 
5 
6 


(p 
o [omi 8 


c 


^ *Normal value, less than 80 ug/dl. 


apy was discontinued. She remained afeb- 
rile throughout her hospital course. There- 
after she made an uneventful recovery and 
was discharged on the sixth hospital day 


"without evidence of neurologic sequelae. 


Viral eultures returned later were nega- 
tive. 

Second. Admission.-The patient was in 
good health during the next year, and 


findings from an interim examination 


were unremarkable. Her performance in 
school was above average and unchanged. 

Six days before her second admission, 
without recent foreign travel or exposure 
to chlordane or disulfiram, she experienced 
the onset of a flu-like illness. An influenza 
B epidemic was once again present in the 
community (personal communication, Uni- 
versity of Colorado Medical Center, Virolo- 
gy Laboratory), with many classmates and 
both of her siblings ill with similar symp- 
toms. However, while the siblings showed a 
progressive recovery, the patient’s condi- 
tion deteriorated, with the onset of perni- 
cious vomiting on the third day of her 
illness. On the fifth day, she became irrita- 
ble and belligerent and was hospitalized. 
She underwent intravenous hydration 
overnight after normal complete blood cell 
count and serum electrolyte values had 
been obtained. The next morning the find- 
ing of an SGOT level of 126 [U/ml with 
little change in her clinical status prompted 
a transfer to Denver Children’s Hospital on 
Feb 14, 1977. 

In the receiving unit her irritability 
progressed to combativeness, and she had 
to be restrained. Her temperature was 
87.2 °C; pulse rate, 80 beats per minute; 
respirations, 24/min; and blood pressure, 
115/80 mm Eg. The liver was palpable 1 em 
below the right costal margin at the 
midelaviculaz line. Her pupils were dilated 
and reacted oniy sluggishly to light. She 
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Alkaline 
Phosphatase, 
dU /mi U/ml 


Lactic 
SGOT, 
lU/mi | 


was hyperreflexic. Toxicology analysis 
showed 10 mg/dl of salicylates in her urine. 
The serum glucose level was 105 mg/dl and 
remained in the normal range during her 
hospital course. Other laboratory data are 
recorded in the Table. 

Within one hour of admission she 
became delirious, then unresponsive. The 
pupils were fully dilated and reacted only 
minimally to light. Generalized clonus was 
elicitable. A Babinski’s sign was present on 
the right. In conjunction with these clinical 
findings, an abnormal liver profile (Table), 
including a serum ammonia level of 230 
ug/dl, suggested the diagnosis of Reye's 
syndrome. Treatment was begun with 
fluid restriction, neomycin sulfate, and 
glycerin. On the second hospital day an 
EEG showed grade II changes.'* She 
remained in stage II coma?? for 27 hours, 
when her condition rapidly improved. By 
the third hospital day she appeared well, 
and therapy was discontinued. There was 
no fever or rash during her hospital course. 
No residual signs were noted. Liver 
enzyme and serum ammonia levels re- 
turned to normal, and the patient was 
discharged on the sixth hospital day. Viral 
cultures later grew only Herpesvirus hom- 
inus from a throat swab. Ater this second 
episode of illness the patient required a 
prolonged convalescence of eight months 
before she felt recovered. Even then, 
generalized weakness pers:sted for a full 


year. Her school achievement, while 
remaining above average, clearly declined 


from past performance. 
SPECIAL STUDIES 


The patient was tested for partial defi- 
ciency of ornithine transcarbamylase by 
measurement of urinary orotic acid levels 
after a meal of protein, 1 g/kg of body 
weight, as described by Goldstein et al." 


Dehydrogenase, 


Prothrombin 
Time, sec, 
Patient/ Control 


Total Serum 
Bilirubin, 
mg/di 


14.8/11.8 
11.5/11.0. 


10.5/12.5- 
^ 12.5/11.0 


11.5/12.5 





Serial urine specimens collected at 0-time 
and every two hours after ingestion of the 
test meal revealed no measurable orotic 
acid, suggesting normal function of orni- 
thine transcarbamylase. 

Urine organic acid levels, measured by 
gas chromatography-mass spectrometry 
using separation techniques previously 
deseribed,^ demonstrated no detectable 
abnormality in the fasting or fed state. 

Plasma carnitine level, measured after 
the patient had recovered, by the method 
of Karpati et al," was 29.2 nmole/ml, with 
normal values ranging from 27.9 to 67.2 
nmole/mi. 


COMMENT 


The similarity, in most aspects, of 
this patient’s initial and recurrent 
episodes of Reye’s syndrome is strik- 
ing. Almost exactly one year apart, 
during influenza B epidemics, flu- 
like symptoms developed associated 
with pernicious vomiting preceding 
an acute encephalopathy, which 
prompted hospital admission. The his- 
tory, physical findings, and laboratory 
data are consistent with the clinical 
definition of influenza B-associated 
Reye’s syndrome as established by 
Corey et al'? after their review of 379 
cases. While the therapeutic interven- 
tion differed somewhat, both hospital 
courses were similar, with the patient 
showing increasing evidence of en- 
cephalopathy for 54 hours on the first 
admission and 30 hours on the second 
admission before undergoing a rapid 
and uneventful recovery. 

Although Reye’s syndrome was ini- 
tially described by its postmortem 
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pathologie features, increasing expe- 
rience has provided histologic con- 
firmation of, clinically diagnosed 
cases." The need for hepatic tissue 
specimens to confirm the diagnosis of 


Reye’s syndrome remains controver- . 


sial. A liver biopsy continues to be 
indicated when there are deviations 


frora the typical clinical profile; how-- 


ever, the reports by Corey et al and 
others?» have made the syndrome a 
definable clinical entity. 

The precise nature of Reye’s syn- 
drome remains undefined. Present 
evidence suggests that it may be the 
result of acute mitochondrial dysfunc- 
tion as the final common pathway 
from many causes." Hepatocyte mito- 
chondria clearly are abnormal. Struc- 
turally, they exhibit varying degrees 


of enlargement, a decrease in matrix - 


density, and loss of dense bodies. 
Biozhemically, there is an associated 
decrease in urea cycle enzyme activi- 
ty, abnormal short-chain fatty acid 
metabolism,’ and inefficient mobiliza- 
tion and excretion of amino acids, 
with the possikility of altered metabo- 
lism. of exogenous or endogenous 
toxins.*^'** Perhaps some of these 
metabolic events act synergistically to 
create the devastating clinical course 
seen in many patients. 

Of these various biochemical aberra- 
tiors, the urea cycle enzyme deficien- 
cies that are associated with the 
hyperammonemia seen in Reye’s syn- 
drome have been most widely studied. 
Independent investigations have ac- 
cumulated evidence that tissue orni- 
thine transcarbamylase in liver is 
usually transiently diminished in the 
synirome and that carbamyl phos- 
phate synthetase is reduced in about 
half of the »atients.^"* Abnormal 
kineties for ornithine transcarbamy- 
lase has been offered as evidence for 
possible genetic ornithine transcarba- 
my.ase variants making some children 
susceptible to Reye’s syndrome during 
a viral illness." This has not been 
confirmed by other investigators.” In 
our patient, ornithine, transcarbamy- 
lase was shown not to be genetically 
deficient based on response to a 
protein load. The family history was 
also negative for perinatal or infant 
deaths in males or protein intolerance 
in zemales.?*?! 
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A new masquerader of recurrent 
Reye’s -syndrome has recently been 
described due to carnitine deficien- 
cies." Obvious muscle weakness 
need not be present to consider the 
diagnosis.’ Plasma carnitine levels 
were normal in our patient, ruling out 
systemic carnitine deficiency. As she 
had attained adolescence without 
myopathic symptoms, a muscle biopsy 
was not performed. 

To our knowledge this is the first 
report of a case of recurrent Reye’s 
syndrome where other diagnostic pos- 
sibilities have been considered .and 
eliminated. When histopathology is 
not available in making the diagnosis 
of recurrent Reye's syndrome, other 


.diagnoses must be excluded. This 


would necessarily include the syste- 
matic exclusion of foreign travel, toxic 
ingestions, certain viral encephali- 
tides, hypovolemie shock, the female 
carrier state for ornithine transcarba- 
mylase deficiency, and systemic carni- 
tine deficiency. Only then can pa- 
tients with recurrent Reye's syn- 
drome be adequately identified and 
study of this unusual susceptibility be 
undertaken. 


Andrew G. Engel, MD, the Mayo Clinic, 
Rochester, Minn, performed the serum carnitine 
determination. 
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Developmental and 


Psychoeducational Sequelae of 


Chronic Otitis Media 


Peter W. Zinkus, PhD; Marvin I. Gottlieb, MD, PaD; Mark Schapiro, MD 


e The developmental, psychological, 
and educational sequelae of chronic otitis 
media occurring during the first three 
years of life were investigated in a 
selected group of children with education- 
al difficulties. One group of children had a 
history of chronic and severe otitis media, 
requiring myringotomy after 3 years of 
age. The control group had infrequent and 
relatively mild episodes of otitis media 
and no surgical intervention. Children 
with chronic and severe otitis media mani- 
fested substantial delays in speech and 
language, auditory processing deficits, 
disturbances in auditory-visual integra- 
tlon, reading disorders, and poor spelling 
skills. Early medical and educational 
intervention for children with a high-risk 
profile of language delay and severe 
chronic otitis media Is suggested as a 
possible strategy for preventing the devel- 
opment of a specific learning disability. 

(Am J Dis Child 132:1100-1104, 1978) 
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P and serous otitis media 
occur most frequently in children 
under 10 years of age.' Transient and 
permanent impairment of auditory 
acuity of varying degrees has been 
observed as a complication of chronic 
otizis media." Chronie middle ear 
disease may have an additional signif- 
ieance when it occurs before age 4 
years, during the critical periods of 
speech and language development.** 
Intermittent hearing loss and distor- 
tion of auditory signals during the 
early years of language acquisition 
may be associated with the develop- 
ment of auditory processing distur- 
bances and subsequent deficiencies in 
academic performance. It is hypothe- 
sized that developmental, psychologi- 
eal. and educational delays in some 
school-age children may represent the 
residual complications of chronic mid- 
dle ear disease incurred during early 
childhood. 

Central auditory processing distur- 
bances are included under the catego- 
ry of "specific learning disabilities" 
and encompass impairmants of atten- 
tion, sequential memory, diserimina- 
tion, sound blending, and closure 
skills.** Although the child's cognitive 
functions may remain intact, the 
precessing of auditory input is defi- 
cient. Frequently, distur»ances in cen- 


tral auditory processing interfere 
with the ability to develop reading, 
spelling, and mathematical proficien- 
cy, despite average or above-average 
intelligence.” 

Chronic otitis media in early child- 
hood has been associated with delays 
in the acquisition of language 
skills.'^'* Impaired intellectual devel- 
opment™'* and educational diffieul- 
ties'*" have likewise been reported to 
be complications of chronic otitis 
media occurring during the language 
formative period, from birth to 3 
years of age. 

The present investigation was de- 
signed to delineate the pattern of 
auditory processing deficits in.a select 
group of children with suspected 
academic problems and associated 
histories of chronic otitis media oceur- 
ring during the first three years of 
life. The patterns obtained from a 
comprehensive evaluation were com- 
pared with the test performances of a 
similar group of children who experi- 
enced relatively mild episodes of otitis 
media during the same life period. 
The comparative analysis was used in 
an attempt to define a high-risk 
profile, unique to children with early 
and severe otitis media and academic 
underachievement. In addition, a crit- 
ical variable was explored: Do children 
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' with early and severe otitis media 


experience a true general intellectual : 


impairment, or is the appearance of 


intellectual decline secondary to spe- 


cific auditory processing deficits? 


‘SUBJECTS AND METHODS 
Subjects 


Forty subjects were included in this 
study, ranging in age from 6 to 11 years. 
All of the children were referred for a 
multidisciplinary examination because of a 
chie? complaint of academic underachieve-- 
ment of undetermined etiology and severi- 
ty. Comprehensive interdisciplinary evalu- 
ations were performed by the staff of the 
Sect.on of Developmental and Behavioral 
Pediatrics, Department of Pediatrics, Uni- 


vers.ty of Tennessee Center for the Health - 


Sciences, Memphis, All children included in 
the :nvestigatior were required to satisfy 
several criteria: 

1. All children were from white, middle- 
class socioeconomic backgrounds, as deter- 
mined by family income, area of residencé 
in the city, and the professional status of 
the "working parent. 

2. À confirmed history of otitis media 
during the first three years of life was 
required. Confirmation was established by 
two methods: (a; medical records obtained 
from each child's pediatrician and (b) 


parent interviews detailing the symptoma- , : 


tology, frequeney, and severity of the 
episodes of middle ear disease. Only 
subjeets representing extremes on the 
continuum of severity and frequency of the 
disease were utilized because of the vari- 
ability in-diagnostic procedures and clinical 
acumen in defining otitis media. One group 
with severe and frequent episodes of otitis 
mecia during the period from birth to 3 
years of age was delineated. A second 
group had relatively mild episodes of the 
disease during the same age period. In an 
attempt to further differentiate relative 
severity of the disease, all subjects grouped 
as kaving severe otitis media were addi- 
tionally required to have had myringotomy 
procedures, whereas children in the mild 
disease group did not. 


8. Subjects with a history of suspected: 


prenatal, perinatal, or postnatal CNS 
disease or injurv were excluded from the 
study. l 

4. Subjects with severe behavioral or 
. emotional disorders, as determined by 
psychological evaluation, were not included 
in the study. 


5. Children with visual perceptual! dys- 


functions, as determined by multidiscipli- 


nary evaluation, were excluded from the — 


investigation. This criterion- enabled a 
primary focus on auditory processing and 
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academic achievement as they relate to 
early otitis media. ` 

6. To control for the factor of intelli- 
gence, which can influence performance on 
various achievement tests, only subjects 
with a full-scale IQ above —1 SD below the 
mean were utilized. This criterion estab- 
lished an IQ of 85 as the minimum seore for 
inclusion in the study. 


All of the children were evaluated by . 


comprehensive medical, neurological, psy- 
chological, audiologieal, and educational 
examinations. The examiner responsible 
for each evaluation was not informed of 
the details of the child's history of otitis 
media. The children were assigned to one 
of two groups, based on the history of 


severity and subsequent surgical interven- 


tion for middle ear disease. 

Group 1.—The 18 ehildren in this group 
(average age, 8.6 years; 18 boys, five girls) 
had a history of multiple episodes of otitis 
media during the first three years of life. 
Middle ear disease included chronic serous 
otitis media and recurrent episodes of 
acute otitis media, documented by records 


‘obtained from pediatricians who cared for 


the child during the illness. Physical exam- 
ination at the time of the office visit was 
the primary method of diagnosis. In addi- 
tion, parent interviews confirmed the 
chronic nature of the illness, requiring 
extensive periods of antibiotic therapy and 
multiple visits to the pediatrician’s office. 
In all instances, the reports from the pedi- 
atricians and parents described the otitis 
media as “almost continuous” during the 
three-year period. All of the children in, 
group 1 had myringotomies performed 




























Table 1.—Categorization of 
Abilities Measured by 
Wechsler Subtests 





Verbal Subtests 
Information . 
Comprehension 
Arithmetic 
Similarities 
Vocabulary 
Digit span 

Measured Ability 
General fund of knowledge 
Analytical reasoning 
Mentai arithmetic 
Concept formation . 

. Expressive vocabulary 
Auditory sequential memory 

Performance Subtests 
Picture completion 
Picture arrangement 
Biock design MD 
Object assembly 
Coding 
Visual attention to detail 
Visual sequencing 
Visual-spatial orientation 
Visual reproduction of form 

Visual-motor coordination 
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between the ages of 3'and 5 years. Nine 
pediatricians provided medica] care for the 
18 subjects in this group; two physicians 
served seven of the children. Pure tone 
audiometry at the time of the current | 
study indicated that seven of the children 
had a bilateral hearing loss of 10 to 20 dB 
(International Standards Organization 
[I801-1964), six had a unilateral hearing 
loss of 10 to 20 dB (ISO-1964), and five 
exhibited auditory acuity within normal 
limits. ~ 
Group 2.—The 22 children in this group 
(average age, 8.8 years; 18 boys, four girls) 
had documented histories of relatively mild 
otitis media during the first three years of 
life, consisting of no more than one brief 
episode per year. Historical confirmation 
was obtained from medieal records and 
reports from the child's pediatrician. In - 
addition, parent interviews did not indi- 
cate the presence of persistent symptoma- 
tology associated with chronie middle ear . 
disease: Ten pediatricians provided health 
care for the 22 subjects in this group. One 


- physician served five of the children, while 


three of the pediatricians cared for three 
children each. Medical evaluation did not 
suggest the need for surgical intervention. 
‘Pure tone audiometry performed at the 
time of the current study indicated normal 
auditory acuity in 20 of the 22 subjects. 
Two of the children exhibited a bilateral 
hearing loss of 10 to 20 dB (ISO-1964) at the 


, time of this evaluation. 


Method 


The multidimensional investigation in- 
cluded (1) a developmental assessment to 
determine the age of acquisition of motor, 
speech, and language skills; (2) psychologi- 
cal testing to assess verbal and nonverbal 
abilities; and (8) educational determina- 
tions of word recognition (decoding), spell- 
ing, and arithmetic skills. 

Information regarding the child’s age of 
acquisition of developmental skills was 
based on parent interviews and/or review 
of medical records without prior knowledge 
of the history of otitis media. Only patients 
whose developmental histories could be 
verified by written records (eg, a “baby 
book”) were utilized, inasmuch as retro- 


. spective data are of questionable reliability 
, and must be interpreted with caution. 


The Wechsler Intelligence Scale for Chil- 
dren—Revised was used to assess verbal 
and nonverbal skills, as well as general 
intelligence.'^ The two doctoral-level clini- 
eal psychologists who administered the 
tests were unaware of the history of otitis 
media prior to the evaluation. Analysis 
included individual subtest performances 
of varying complexity measuring verbal, 


nonverbal, and auditory processing skills 
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Table 2.—Age at Acquisition of 
Developmental Skills 


Age, mo 
(Mean + SD) 










Mild 


















Severe Otitis 
Otitis Media Media 
(N z 18) (N z 22) 
Walking 12.1 4 1.4 11.4 + 0.8 















18.0 + 2.2 
34.1 x 4.1 


13.1 21.6 
23.2 + 2.0 





Sentences* 





"Tests for group differences significant at .05 
level. - 


(Table 1) Chilcren in both groups were 
compared with each other, as well as with 
norms from the general population. The 
pattern of performance was analyzed for 
evidence of auditory and visual processing 
deficits. 

The Wide-Rznge Achievement Test: 
was used to eva.uate educational perform- 
ance in the areas of word recognition 
(decoding), spelling, and arithmetic. The 
examiners were unaware of the child's 
medical history. The pattern of errors as 
related to either auditory or visual percep- 
tual deficiencies was assessed by a special 
educator, Since achievement levels vary 
according to age and intelligence, test 
performance in each academic area was 
compared with an expected achievement 
level based on the subject’s age and intel- 
lectual ability.'* 


RESULTS 
Speech and Language Development 


Groups 1 and 2 were compared as to 
the age.of attaining competence in 
language and motor development (Ta- 
ble 2). Analysis of variance statistical 
procedures indicated no significant 
difference in the age of developing 
walking sxills between the two 
groups. However, significant differ- 
ences (P < .05) were observed in the 
acquisition of (1) a four- to ten-word 
vocabulary and (2) the ability to 
formulate and utilize sentences of 
three or more words. Results indicate 
that children with severe chronic otitis 
media and surgical intervention were 
delayed in the major areas of speech 
and language development, as com- 
pared to the ckildren in the mild otitis 
media group. 


Intelligence Testing 


Á comparative analysis of intelli- 
gence levels between the two groups 
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was performed (Table 8). Analysis of 
variance statistical procedures indi- 
cated a significantly (P « .05) poorer 
performance by children with a histo- 
ry of severe otitis media (group 1) on 
measures of overall intelligence (full- 
scale IQ), verbal intelligence (verbal 
IQ), and nonverbal intelligence (per- 
formance IQ). The results suggest a 


‘general intellectual deficit among the 


children with severe otitis media. 
Analysis of the individual subtest 
performances on the verbal and non- 
verbal sections was used to determine 
the relative contribution of each 
subtest to the total intelligence test 
profile. The observation of significant 
subtest scatter supports an argument 
in favor of selective deficits contribut- 
ing to the lower IQ score, rather than 
a pervasive depression of intellectual 
ability. 


Analysis of Deficits 


À comparison of verbal subtest 
performance between tlie two groups 
is summarized in Fig 1. A scaled score 


of 10 on each subtest is average for : 


the normal population. Results.indi- 
eate that the group with severe otitis 
media performed significantly 
(P «.05) more poorly cn tests that 
depend heavily on auditory processing 
skills (mental arithmetic and auditory 
sequential memory) and auditory as- 
sociation (concept formation). Groups 
1 and 2 did not differ significantly on 
the more stable tests of intellectual 
ability such as general fund of knowl- 
edge and expressive vocabulary. In 
addition, the groups did not differ 
significantly on the test of analytical 
reasoning. 

The mental arithmetic and auditory 
sequential memory sub:ests involve 
increasing complexity of auditory 
input. The subjeet must process each 
part of the question in order to 
perform adequately. On the other 


. hand, the expressive vocabulary sub- 


test requires the subject to respond to 
single-word input and therefore does 
not heavily tax auditory processing 
skills. General fund of knowledge and 
analytical reasoning subtest questions 
are lengthy but may be repeated and 
do not require the processing of each 
word in the question to obtain a 
correct response. Auditory processing 








Table 3.—Intelligence Testing: 
Wechsler Intelligence 
Scale for Children 


IQ (Mean + SD) 
——————— A eeaeee 
Severe Mild 
Otitis Otitis 
Media Media 
(N = 18) (N = 22) 
160.8 + 6.31 108.1 +5.26 
99.1 + 4.28 107.5 + 5.36 


101.9 + 7.27 109.1 + 4.28 


Full-scale* 
Verbai* 
Performance* 


*Tests for group differences significant at .05 
level. 


may be a factor contributing to 
performance on these subtests, but it 
is not as eritieal as on the mental 
arithmetic and auditory sequential 
memory tests. 

The differences in performance on 
nonverbal subtests are summarized in 
Fig 2. Results indicate significant 
(P « .05) subtest differences on those 
visual processing tests that depend on 
auditory processing and language 
skills. The visual sequencing test 
requires that the subject construct a 
story in sequence, using pictures. The 
visual-motor coordination test in- 
volves auditory-visual integration as 
well as fine-motor ability. Pure visual 
processing tests {visual attention to 
detail, visual-spatial orientation, and 
visual reproduction of form) were 
performed adequately by children in 
both the severe and mild otitis media 
groups. 


Academic Skills 


The relationship between reading 
level and intelligence was assessed. 
The correlation between full-scale IQ 
and reading level was 0.28, which was 
not statistically significant (P > .20). 
Intelligence did not appear to be the 
critical variable in determining read- 
ing level. 

Expected achievement levels in 
word recognition (decoding), spelling, 
and arithmetic were obtained from 
achievement test norms. The subject’s 
actual performance in these areas was 
compared with his expected achieve- 
ment level. A mean discrepancy score 
for each group was obtained for the 
three academic areas (Table 4). The 
children in group 1 with a history of 
severe, chronic otitis media were sig- 
nificantly deficient (P < .05) in word 
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SEVERE OTITIS MEDIA 
C] mito omms MEDIA 


WISC SCALED SCORE 


ANFLYTICAL 
REASONING 


GENERAL 
FUND OF 
KNOWLEDGE 


* MENTAL 
ARITHMETIC 


* CONCEPT 
FORMATION 


EXPRESSIVE $ AUDITORY 
VOCABULARY SEQUENTIAL 

MEMORY 
Fig 1 —Comparison of verbal test performances of severe vs mild 
otitis media groups, indicating deficits on subtests heavily de- 
pendent on auditory processing skills. Asterisk indicates group 
difference significant at .05 level. 





SEVERE OTITIS MEDIA 
[ ] MILO OTITIS MEDIA 


WISC SCALED SCORE 





* VISUAL- 
MOTOR 
COORDINATION 


VISUAL 
REPRODUCTION 
OF FORM 


VISUAL- 
SPATIAL 
ORIENTATION 


VISUAL 
ATTENTION 

TO DETAIL, 

Fig 2.—Comparison of visual test performances of severe vs mild 
otitis media groups, indicating deficits on subtests combining 
auditory and visual processing skills. Asterisk indicates group 


* VISUAL 
SEQUENCING 


decoding and spelling skills as com- 


pared to children who had experienced - 


mild otitis media. However, no differ- 
ence was noted in arithmetic compu- 
tation skills between the groups. It 
shoukd be noted that the mean discrep- 
ancies for both groups were below 
grade level. 

All subjects were referred for 
suspected academic difficulties, but, 
in some cases, the actual test perfor- 
mance in word recognition, spelling, 
and arithmetic was equivalent to or 
above the expected achievement level. 
This occurred in 13 of the 22 subjects 
with mild otitis media, but only three 
of tke 18 subjects with severe otitis 
media showed a similar pattern. Chil- 
dren with a history of severe otitis 
media demonstrated a significantly 


greater (P«.05) deficit in word. 


decocing and spelling skills. 
COMMENT 


The results of this investigation 
suggest a possible association be- 
tween delayed acquisition of speech 
and language, auditory processing 
disturbances, and early, severe otitis 
media in the children with the most 
sever2 educational handicaps. Tran- 
sient hearing loss and distortion of 
auditory signals, due to middle ear 
disease during the critical periods of 
language and auditory processing 
development, may be an etiological 
factor. Significant developmental de- 
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difference significant at .05 level. 


. Table 4.—Achievement Levels 
in Reading, Spelling, and 
Arithmetic 


Deviation From 
Expected 
Grade Level* 
(Mean + SD) 


MM 
Severe Mild 


Otitis 
Media Media 
(N = 18) (N = 22) 


Readingt —2.1 4 1.13  —0.8 + 0.61 
Spellingt —2.0 + 0.96 — —0.9 x: 0.72 


Arithmetic —0.7 + 0.94 —0.6 + 0.63 


Otitis 





*Based on chronological age and IQ. 
{Tests for group differences significant at .05 
level. 


lays in word and sentence usage 
appear to be associated with chronic 
middle ear disease. The present inves- 
tigation eannot resolve whether se- 
vere otitis media in the first three 
years of life is the sole determining 
factor in the development of subse- 
quent auditory processing deficits. 
The disease process may well have 
continued past the age of 3 years, 
further complicating the development 
of adequate auditory processing skills. 
However, the profound delays in 
language development seen in the 
severe otitis media group are a signif- 
icant finding. Early and severe 
chronic otitis media apparently con- 
tributed to a disruption of the matura- 
tional sequence in speech and lan- 
guage development. 
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In a study similar to the present 
investigation, Holm and Kunze" dem- 
onstrated language delays in children 
with early, severe otitis media. How- 
ever, as noted by the investigators, 
variations in intellectual level were 
not controlled, a factor that could have 


- influenced performance on speech and 


language tests. In the present study, 
intelleetual abilities were controlled. 
Furthermore, the relationship be- 
tween intelligence and reading was 
not significant (P > .20), suggesting 
the influence of other factors on read- 
ing levels, such as deficient auditory 
processing. 

Previous studies indicated that im- 
paired general intellectual function 
may be related to early and severe 
otitis media.'*> Results of the present 
investigation specifically differen- 
tiate the depression of particular skills 
that constitute the general intelli- 
gence scales. Children with severe, 
chronic otitis media exhibited deficits 
in specific verbal tasks that involve 


auditory processing, especially audi- 


tory sequential memory. The observed 
profile is similar to the characteristic 
pattern exhibited by learning-disa- 
bled children with specific auditory 
processing deficits. 

In the present study, children with 
severe otitis media also experienced 
difficulty in performing tasks that 
required the integration of visual and 
auditory processing skills, Pure visual- 
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- perceptual tasks were performed well 


if an addizional auditory processing 
component was not superimposed. 
When this oceurred, areas of normally 
intact visual perception were dis- 
rupted by the auditory perceptual 
deficit. — 

An association is suggested be- 
tween early and severe, chronie otitis 
media and language deficiencies 
among children with academic under- 
achievement. Severe, chronic otitis 
media during early childhood may be 
manifestec as educational deficien- 
cies in the school-age child. Although 
the middle ear disease may be 
resolved, the child’s subsequent aca- 
demic performance on tests of decod- 
ing skills (word recognition), spelling, 
and arithmetic may be impaired. 
Auditory processing deficits and dis- 
turbances in auditory-visual integra-. 
tion, in ehildren with severe, chronic 
otitis media, appeared to-be the major 
cause of their inadequate educational 


progress. Children with chronic otitis _ 


media performed poorly in word 
recognition and spelling skills, which 
are very dependent on.intact audi- 
tory-visual coding and decoding 
skills. \ 

Otitis media is a common disease of 
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childhood; the cost of preschool speech 
and language, intelligence, and per- 
ceptual evaluations for all children 
with middle ear disease would be 
prchibitive. However, children specifi- 
caliy designated in a high-risk catego- 
ry for developing auditory processing 
deficits ‘and educational difficulties 
recuire more intensive examination. 
A history of chronic otitis media in 
early childhood, in combination with a 
delay in acquisition of words and 
sentences, suggests the need for more 
comprehensive evaluation. The physi- 
cian may be required to exercise more 
intensive medical intervention for 
children- displaying this profile, in- 
cluding microscopic otoscopic exami- 
nations, pure tone and impedence 
audiometry, and developmental test- 
ing. In addition, children categorized 
as “high risk” because of speech and 
language delays may require surgical 
intervention, intensive speech and 
language stimulation, and specifically 
designed preschool programs. 
Learning disabilities represent a 
heterogeneous group of disorders with 
diverse etiological backgrounds. 
Chronic otitis media is not presumed 
to be the sole factor causing all audi- 
tory processing deficits and subse- 
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Dominant Inheritance 


of Seheuermann's 


Juvenile Kyphosis 


Fahed Halal, MD; Robert B. Gledhill, MD; F. Clarke Fraser, MD, PhD 


€ Familial occurrence of Scheuer- 
mann's Juvenile kyphosis is well known, 
but no specific mode of inheritance has 
been recognized. We describe five fami- 
lies in which the disease seems to follow 
an autosomal dominant pattern of inheri- 
tance. 

(Am J Dis Child 132:1105-1107, 1978) 


So juvenile kyphosis is 
an arcuate and fixed thoracic 
kyphosis developing around the time 
of puberty.’ Its etiology and patho- 
genesis remain unknown, and a defi- 
nite diagnosis is possible only by 
means of roentgenographic study. A 
familial tendency has been reported,’ 
but no specific mode of inheritance 
was demonstrated. 

We describe five families in which 
the disease seems to. follow a domi- 
nant pattern of inheritance. 


DIAGNOSTIC CRITERIA 


Scheuermann’s disease was origi- 
nally defined as an abnormal and 
fixed thoracic kyphosis that develops 
around the time of puberty and is 


From the Departments of Medical Genetics 
and Orthopedie Surgery, Montreal Children's 
Hospital. : 
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associated with wedge deformities of 
one or more vertebrae.' Sorensen's' 
diagnostic criterion was a kyphosis 
with at least three adjacent vertebrae, 
each with wedging of 5° or more. 
More recently, Bradford et al? in their 
large series of Scheuermann’s disease, 
made this diagnosis only in patients 
with kyphosis of more than 35°, with 
at least one vertebra with wedging of 
more than 5°. In our study, Bradford 
and colleagues’ diagnostic criteria 
were present in at least one affected 
member of each family. 


REPORT OF CASES 


The roentgenographic findings are sum- 
marized in the Table, and the pedigrees 
illustrated in the Figure. 

FAMILY A.—The proband (IV-8) was 
found to have Scheuermann’s disease after 
a roentgenogram for a sports injury at the 
age of 17. However, his mother had noticed 
that his back was getting "round" at the 
age of 15. His siblings (IV-10 and IV-11) 
were also noticed by the parents to have a 
round back, especially in the sitting posi- 
tion. Subject IV-11 had the roentgeno- 
graphic features of Scheuermann’s disease 
although she is asymptomatic. Subject IV- 
10 did not have the roentgenographic 
features. The mother (III-2) was diagnosed 
as having Scheuermann’s disease at the 
age of 15. She wore a brace for one year, 
did special exercises for another year, and 
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*The two cases in family C have a thoracolumbar kyphosis rather than thoracic. The changes seen 
are typical of those of Scheuermann's disease. Although in subject IV-3 the kyphosis is only 20°, it is 
thought that this is pathologic for this region and in fact represents a true Scheuermann's 
kyphosis. ; 


has been complaining of mild to moderate 
back pain for the last ten years. 

The maternal grandfather (II-6) was 
deseribed by the mother as having a "round 
back" very noticeable in his later years. No 
other relatives were reported with "round 
backs." 

FAMiLY B.—This family is very unusual, 
since both parents and all of their six 
children were affected. Subject IV-1 was 
diagnosed as having Scheuermann’s, dis- 
ease during an annual check-up at the age 
of 1644 years. However, his parents had 
noticed his "bad posture" since his early 
teens. Shortly thereafter, the parents, 
sensitized by their oldest chiid's problem, 
asked to have their other children and 
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themselves examined since they all had 
more or less of a "round back" deformity. 
All but one had Scheuerrann's disease. 
The youngest (IV-6) had only a kyphosis of 
40° with no wedging or degenerative 
changes. Neither parent (III-1 and III-9) 
had experienced any backaches or paid 
much attention to their own back deformi- 


ty until their oldest child was found to have 


the disease. Their own parents, however, 
used to tell them and some cf the maternal 
siblings (III-2, HI-3, and III) to 
"straighten up" when they were in their 
teens. These siblings of the mother, and 
her father, were reported to have round 
backs, but were unavailable for examina- 
tion. 


* 


FAMILY C.—The proband (IV-3) was 
found to have Scheuermann’s disease when 
he was investigated for a mild scoliosis. His 
father (III-8) was found to have the same 
deformity. 

FAMILY D.—Scheuermann’s disease was 
discovered in subject IV-3 after a sports 
injury to the shoulder at the age of 15. 
However, his parents had noticed his bad 
posture since his early teens. After the son 
was diagnosed, the father (III-4), who also 
had a mild “round back deformity” but 
never experienced any back pain, was 


. found to have Scheuermann's disease. 


FAMILY E.—The proband (IV-8) was 
referred to our hospital after she was 
found to have a "round back" during an 
annual school check-up. Roentgenographie 
examination of the spine showed changes 
compatible with Scheuermann disease. The 
mother (111-5), who also had a “round back” 
but no symptoms, had spinal changes diag- 
nostic of Scheuermann’s disease. The 
maternal grandmother (II-4) and three of 
her siblings (11-2,3) were known as the 
"round back family" in their hometown. 


COMMENT 


Several authors have stressed the 
importance of genetic factors in 
Scheuermann’s disease. Bradford 
et al? reported that 25% of cases had a 
positive family history, but the only 
report in the literature on the mode of 
inheritance is that of Kewalramani et 
al* They .described Scheuermann’s 
kyphoscoliosis associated with Char- 
cot-Marie-Tooth syndrome in three 
male members of a family, in three 
generations. It is not elear, however, - 
whether Scheuermann’s disease was 
inherited as a separate trait in this 
family or as another expression of the 
genetie defect. responsible for the 
Charcot-Marie-Tooth syndrome. 

The present family studies are 
compatible with a dominant pattern 
of inheritance for Scheuermann's ju- 
venile kyphosis. Each proband has an 
affected parent, and the segregation 
ratio in the offspring of obligate ' 
carriers with unaffected spouses is 17 
affected to 27 unaffected, which does 


“not differ significantly from the 


Mendelian expectation of ' 22:22 
(P > .05). The fact that there is a 
(nonsignificant) deficiency of af- 


. fected may represent random fluctua- 


tion or underreporting. It should be 
kept in mind, however, that this is a 
Selected series of families. What 
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Segregation of Scheuermann's kyphosis in five families. 


proportion of all cases of Scheuer- 
mann's disease will fit this pattern 
remains to be seen. The expressivity 
(severity) as seen radiologically varies 
with age, but in general the clinical 
expression is fairly mild. Further- 
more, there is no evidence of increased 
severity suggestive of homozygosity 
in family B. Minimal structural scolio- 
sis is known to occur in about 17% to 
36% of patients with Scheuermann's 
disease."? A mild scoliosis of about 10° 
was present in four of our 16 
patients. 
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Since a definite diagnosis of 
Scheuermann’s disease could only be 
made by means of roentgenographic 
study, one should be cautious about 
interpreting a negative family history 
of an affected person. A round back 
deformity due to Scheuermann’s dis- 
ease is not always bothersome and 
does not necessarily lead to a medical 
consultation. A striking example is 
given by both parents (III-1 and III-9) 
of family B. Had the children not been 
ascertained, the parents would have 
possibly lived and died without being 
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diagnosed as having Scheuermann’s 
disease. 

We conclude from. this study that 
Scheuermann's juvenile kyphosis is, at 
least in some cases, inherited as an 
autosomal dominant disease with high 
penetrance and variable expressivity. 
Further clarification of the geneties 
of the condition will demand roent- 
genographic examination of the par- 
ents (and other first-degree relatives) 
of an unselected series of cases. In the 
meantime, since an appreciable pro- 
portion of cases appear to be geneti- 
cally determined, and since in severe 


cases, early diagnosis and treatment 


lead to a more favorable prognosis, 
offspring of an affected person should 
be carefully evaluated around the 
time of puberty. 


Sigrid Jequier, MD, assisted with the roent- 
genographie interpretation. The Medical Re- 


search Council of Canada and the McGill Univer- 


sity-Montreal Children's Hospital Research Insti- 
tute provided financial support. 
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Es T. n E 
EDIA IN CHILDREN 


Recommended whenever, in your judgment, it offers an 
advantage over other antimicrobial agents 


Bactrim demonstrates 93% success rate 
in multicenter studies 


High efficacy against major otic pathogens 
Bactrim is highly effective against acute otitis media caused by Str. 
pneumoniae (D. pneumoniae) or H. influenzae. An overall efficacy of 93% 
was reported in a multicenter evaluation * of 121 patients with acute otitis 
media due to these organisms. The age range was 2, months to 13 years, with 
an average of 3 years. 


In vitro spectrum includes ampicillin-resistant 
Strains of H. influenzae 


Note: Clinical information on the efficacy of Bactrim in otitis media due 
to ampicillin-resistant H. influenzae is limited at present; further studies are 
in progress. 


Useful in patients allergic to penicillins 


Same safety profile as in other indications 


In pooled data* on 238 patients receiving Bactrim for an average of approx- 
imately 10 days, adverse effects were infrequent and not serious. Although 
serious reactions can occur, none were noted in these studies. Contraindica- 
tions to Bactrim include patients hypersensitive to its components and in- 
fants less than two months of age. 


Note: Bactrim should not be used in the treatment of streptococcal pharyngitis, since the 
incidence of failure has been greater than that of penicillin in eradicating group A beta- 
hemolytic streptococci from the tonsillopharyngeal area. 


*Data on file, Medical Department, Hoffmann-La Roche Inc. 


BACIRIM Suspension 


(40 mg trimethoprim and 200 mg sulfamethoxazole per 5 ml) 


Convenient b.i.d. therapy 


Please see following page for summary of product information. 
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; , ore prescribing, please consult complete product information, a summary of which 
ollows: 


Indications and Usage: For the treatment of urinary tract infections due to susceptible 
strains of the following organisms: Escherichia coli, Klebsiella-Enterobacter, Proteus 
mirabilis, Proteus vulgaris, Proteus morganii. \t is recommended that initial episodes of 
uncomplicated urinary tract infections be treated with a single effective antibacterial 
agent rather than the combination. Note: The increasing frequency of resistant organisms 
limits the usefulness of all antibacterials, especially in these urinary tract infections. 

For acute otitis media in children due to susceptible strains of Haemophilus influenzae c 
Streptococcus pneumoniae when in physician's judgment it offers an advantage over 
other antimicrobials. Limited clinical information presently available on effectiveness of 
treatment of otitis media with Bactrim when infection is due to ampicillin-resistant 
Haemophilus influenzae. To date, there are limited data on the safety of repeated use of 
Bactrim in children under two years of age. Bactrim is not indicated for prophylactic or 
prolonged administration in otitis media at any age. 

For enteritis due to susceptible strains of Shigella flexneri and Shigella sonnei when 
antibacterial therapy is indicated. 

Also for the treatment of documented Pneumocystis carinii pneumonitis. To date, this 
drug has been tested only in patients 9 months to 16 years of age who were immunosup- 
pressed by cancer therapy. 

Contraindications: Hypersensitivity to trimethoprim or sulfonamides: pregnancy; nursing 
mothers; infants less than two months of age. 

Warnings: BACTRIM SHOULD NOT BE USED TO TREAT STREPTOCOCCAL PHARYN- 
GITIS. Clinical studies show that patients with group A B-hemolytic streptococcal tonsil- 
lopharyngitis have higher incidence of bacteriologic failure when treated with Bactrim than 


"o"BACTRIM = 


trimethoprim and sulfamethoxazole 


do those treated with penicillin. Deaths from hypersensitivity reactions, agranulocytosis, 
aplastic anemia and other blood dyscrasias have been associated with sulfonamides. Expe- 
rience with trimethoprim is much more limited but occasional interference with 
hematopoiesis has been reported as well as an increased incidence of thrombopenia with 
purpura in elderly patients on certain diuretics, primarily thiazides. Sore throat, fever, pallor, 
purpura or jaundice may be early signs of serious blood disorders. Frequent CBC's are 
recommended; therapy should be discontinued if a significantly reduced count of any 
formed blood element is noted. 
Precautions: Use cautiously in patients with impaired renal or hepatic function, possible 
folate deficiency, severe allergy or bronchial asthma. In patients with glucose-6-phosphate 
dehydrogenase deficiency, hemolysis, frequently dose-related, may occur. During therapy, 
maintain adequate fluid intake and perform frequent urinalyses, with careful microscopic 
examination, and renal function tests, particularly where there is impaired renal function. 
Bactrim may prolong prothrombin time in those receiving warfarin; reassess coagulation 
time when administering Bactrim to these patients. 
Adverse Reactions: All major reactions to sulfonamides and trimethoprim are included, 
even if not reported with Bactrim. Blood dyscrasías: Agranu!ocytosis, aplastic anemia, 
megalobiastic anemia, thrombopenia, leukopenia, hemolytic anemia, purpura, hypopro- 
thrombinemia and methemoglobinemia. Allergic reactions: Erythema multiforme, Stevens- 
Johnson syndrome, generalized skin eruptions, epidermal necrolysis, urticaria, serum sick- 
ness, pruritus, exfoliative dermatitis, anaphylactoid reactions, periorbital edema, conjuncti- 
val and scleral injection, photosensitization, arthralgia and allergic myocarditis. Gastrointes- 
tinal reactions: Glossitis, stomatitis, nausea, emesis, abdominal pains, hepatitis, diarrhea 
and pancreatitis. CNS reactions: Headache, peripheral neuritis, mental depression, convul- 
sions, ataxia, hallucinations, tinnitus, vertigo, insomnia, apathy, fatigue, muscle weakness 
and nervousness. Miscellaneous reactions: Drug fever, chills, toxic nephrosis with oliguria 
and anuria, periarteritis nodosa and L.E. phenomenon. Due to certain chemical similarities 
to some goitrogens, diuretics (acetazolamide, thiazides) and oral hypoglycemic agents, 
sulfonamides have caused rare instances of goiter production, diuresis and hypoglycemia 
in patients; cross-sensitivity with these agents may exist. In rats, long-term therapy with 
sulfonamides has produced thyroid malignancies. 
Dosage: Not recommended for infants less than two months of age. 
URINARY TRACT INFECTIONS AND SHIGELLOSIS IN ADULTS AND CHILDREN, AND 
ACUTE OTITIS MEDIA IN CHILDREN 
Adults: Usual adult dosage for urinary tract infections —1 DS tablet (double strength), 
2 tablets (single strength) or 4 teasp. (20 ml) b.i.d. for 10-14 days. Use identical daily 
dosage for 5 days for shigellosis. 
Children: Recommended dosage for children with urinary tract infections or acute 
Otitis media—8 mg/kg trimethoprim and 40 mg/kg sulfamethoxazole per 24 hours, in 
two divided doses for 10 days. Use identical daily dosage for 5 days for shigellosis. 
A guide follows: 
Children two months of age or older: 


100% Weight Dose—every 12 hours - 











lbs kgs Teaspoonfuls Tablets 
jersey 22 10 Tteasp. (5 ml) V2 tablet 
,NeN 44 20 2 teasp. (10 ml) 1 tablet 
66 30 3 teasp. (15 ml) 1Ve tablets 
88 40 4teasp.(20ml) 2tablets or 1 DS tablet 
0 | Dep? For patients with renal impairment 
, Medi? Creatinine Recommended 
on file | | 
pae Clearance (ml/min) bi Dosage Regimen 
Above 30 DESENI Usual standard regimen 
1530. la ye the usual regimen 
Below 15 Use not recommended 


PNEUMOCYSTIS CARINII PNEUMONITIS: Recommended dosage: 20 mg/kg 
trimethoprim and 100 mg/kg sulfamethoxazole per 24 hours in equal doses every 6 
hours for 14 days. See complete product information for suggested children's 
dosage table 
Supplied: Double Strength (DS) tablets, each containing 160 mg trimethoprim and 
800 mg sulfamethoxazole, bottles of 100; Tel-E-Dose* packages of 100; Prescription 
Paks of 20. Tablets, each containing 80 mg trimethoprim and 400 mg sulfa- 
methoxazole — bottles of 100 and 500; Tel-E-Dose* packages of 100; Prescription 
AES ENSE Paks of 40, available singly and in trays of 10. Ora/ n end in each 
p teaspoonful (5 ml) the equivalent of 40 mg trimethoprim an mg sulfa- 
Node, New Jem, UFHO Ja tae methoxazole, fruit-licorice flavored— bottles of 16 oz (1 pint). 
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Nets three ways to relieve 
diarrhea and cramps. 


| E Kaolin acts toAdsorb irritants and form a protective 
j coating on thé intestinal mucosa. 


W Pectin helps consolidate the stool. 


i Paregori¢ (equivalent) provides a soothing action to 
relieve griping pains. 
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Studies in Meconium 


An Approach to Screening Tests To Detect Cystic Fibrosis 


Harry Shwachman, MD; Irena Antonowiez, PhD; Abbas Mahmoodian, PhD; Soto Ishida 


€ Screening for cystic fibrosis (CF) in 
newborns is desirable, and efforts should 
continue in establishing a system of easily 
available, reliable, simple, and inexpen- 
sive tests. In addition to the Boehringer- 
Mannheim (BM) test for the detection of 
albumin, we propose the assay for lactase 
and £-D-fucosidase in meconium. These 
latter two enzymes are present in the 
meconium of babies with CF and absent 
in meconium of most healthy babies. In a 
mass screening program for CF involving 
20,182 specimens of meconium using 
only the BM strip, we found 46 positive 
results. Twenty-nine specimens came 
from infants with CF, six of whom had 
meconium ileus. Seventeen specimens 
yielded false-positive results by the BM 
test. Eleven of these would have been 
excluded by the addition of the lactase 
and 5-D-fucosidase assay, thus reducing 
the false-positive test results by nearly 
61%. In a comparative study of the three 
methods, the lactase and 5-D-fucosidase 
yielded 1.2% false-positives when exam- 
ined independently. Performance of these 
two assays may allow greater specificity 
in diagnosis when used in addition to the 
BM test. — 

(Am J Dis Child 132:1112-1114, 1978) 


creening of all newborns for cystic 
fibrosis (CF) has become wide- 
spread in the past three years. Green 
et al^ demonstrated the presence of 
serum proteins by chemical and 
immunologic methods in meconium 
from babies with CF and its absence 
in healthy babies and suggested that 
this finding could be used to detect 
babies with CF at birth. A simple, 
rapid, and inexpensive test was devel- 
oped by Stephan et al for the 
detection of albumin in meconium. It 
is known as the Boehringer-Mann- 
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heim (BM) test. This is a paper strip 
test that will detect albumin in meco- 
nium greater than 20 mg/g dry 
weight of meconium. In the majority 
of babies with CF, the test result is 
positive (the development of a blue 
color) A negative reaction in the 
meconium of healthy infants demon- 
strates no color development. This test 
has been performed in the newborn 
nursery as well as in central laborato- 
ries where more accurate testing can 
be done and where backup procedures 
are available. The BM test is currently 
in vogue in many European countries.* 
Its acceptance in the United States is 
less well received because of (1) a 
failure to detect all newborns with CF 
(sensitivity less than ideal), and (2) an 
unacceptable number of false-positive 
test results (specificity less than desir- 
able). Every baby whose meconium 
shows a positive BM test reaction 
must subsequently have an examina- 
tion by a pediatrician and a sweat test 
to establish or exclude the diagnosis of 
CF. 

A recent collaborative study involv- 
ing seven CF centers sponsored by the 
Cystic Fibrosis Foundation concluded 
that mass screening by the BM 
meconium strip test should not be 
recommended.’ A total of 102,159 
newborns were screened in the study. 
Twenty-three cases of CF were found 
by the BM test and confirmed by 
sweat tests in addition to six cases of 
babies with meconium ileus. Four 
babies with CF were not detected by 
this test. The incidence of CF in the 
population studied was 1/4,441. The 
true incidence in the population exam- 
ined is unknown but is estimated to be 
close to 1/2,000. Nearly 1% of the test 
results were found to be false-positive 
when the tests were performed in the 
nursery. This figure was reduced to 
approximately 0.2% when these same 
positive specimens were tested in a 
central laboratory. 

The most reliable diagnostic test 


for the disease is the sweat test, which 
will identify approximately 99% of 
those with this disorder. To perform a 
sweat test in the newborn as a screen- 
ing test is costly and impractical and 
an invasive procedure to the nursery, 
which is ill-advised. However, the 
sweat test has been carried out in the 
newborn and infants considered in a 
high-risk category. 

At present the primary biochemical 
defect in CF is unknown, so that no 
specific test for the disease has been 
identified. That lysosomal enzymes 
behave in an abnormal fashion in CF 
fibroblasts has been demonstrated by 
Antonowicz et al^ and by Hosli et al.’ 
Hence, an assay on meconium to 
include appropriate lysosomal en- 
zymes seems germane. 

The purpose of this report is to 
summarize our experience using the 
BM meconium test strip and to 
explore the usefulness of two addi- 
tional assays that may make screen- 
ing for CF more specific and reliable. 
The additional assays include lactase 
and 8-D-fucosidase determinations in 
meconium. These two tests are simple 
and inexpensive and can be performed 
in addition to the BM test by the same 
person in a central laboratory. 


MATERIALS 


A total of 20,182 meconium specimens 
from 12 outlying obstetric hospitals were 
received by either mail or messenger 
service between June 5, 1973, and April 5, 
1977. The specimens were collected in 
sealed vials and kept refrigerated until 
sent to our laboratory. They were obtained 
routinely from all newborns. More than 
95% of mothers were white. We included 
specimens from high-risk infants, ie, those 
from families with a CF sibling, first 
cousins, and infants born to mothers who 
had CF. Six babies had meconium ileus, 
and specimens of their meconium were also 
analyzed. The diagnosis of CF was 
confirmed by results of sweat tests or 
pathologic studies. All high-risk babies had 
sweat tests regardless of the results of the 
BM test. 
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METHODS 


The BM test was performed routinely on 
the meconium using the BM test strips 
obtained from Boehringer-Mannheim Co. 
The tests were performed according to the 
method described by Stephan et al? All 
positive specimens were tested for occult 
blood and, if present, were excluded. The 
babies whose meconium specimens showed 
& positive BM test result were examined 
and followed up by one of us (H.S.), with 
only a few exceptions. A quantitative pilo- 
carpine iontophoresis sweat test was 
carried out as soon after birth as possible, 
usually within three weeks of birth. The 
majority of sweat tests were performed in 
our clinic by the same experienced person 
(A.M.) Every meconium specimen with a 
positive BM test result was analyzed for 
the presence of lactase and £-D-fucosidase. 
We also determined the protein concentra- 
tion. All the determinations were per- 
formed on- the homogenates of meconium 
in water, using a dilution of 1:100 (1 mg of 
meconium homogenized in 0.100 ml of 
water). The lactase activity was measured 
using Dahlqvist’s method as modified by 
Antonowicz et al? The £-D-fucosidase 
activity was measured on the same homog- 
enates according to the method described 
previously.” 

Since the aforementioned assays for 
lactase and -D-fucosidase are too time- 
consuming and impractical for screening, 
we developed a simplified and rapid proce- 
dure. The lactase test' is performed as 


follows: A matchtip-sized sample of meco- 
nium is placed in a vial to which is added 
six drops of water and mixed to form a 
homogeneous mixture. If the BM test is 


performed first, one adds 0.5 ml of a 3% 


lactose solution in maleate buffer pH 5.4 to 
the vial containing the meconium. After a 
15-minute period at 87 °C, a dextrose 
reagent strip is immersed into the solution 
for a few seconds, removed, and left for 
color development (for about ten minutes). 
Blue denotes the presence of glucose 
derived from lactose hydrolyzed by the 
lactase present in the meconium. Since 
lactase is absent in the meconium of 
healthy infants,* a negative test result 
would tend to rule out CF. A positive 
lactase test result by this method would 
include all meconium specimens with a 
value of more than 2.0 umole/min/g of 
protein. An occasional sample of meconium 
may contain free glucose, and this may be 
detected by immersing the dextrose rea- 
gent strip in the meconium solution with- 
out the addition of lactose. 

The f-D-fueosidase determination is a 
semiquantitative assay and depends on the 
hydrolysis of the substrate p-nitrophenyl- 
p-D-fueoside (Sigma) by the 6-D-fucosi- 
dase present in the meconium. In meconi- 
um from healthy babies this enzyme is 
absent? The liberated p-nitrophenol gives 
a yellow color in alkaline solution. The color 
is compared with standard solutions of 
p-nitrophenol. The meconium specimen is 
prepared by taking a matchtip-sized sam- 
ple (about 10 mg) with an applicator and 


Table 1.—Results of BM and Sweat Tests* 


Positive 
BM Tests 
(n = 46)t 


Sweat Tests 


Positive Negative Comment 


Cystic fibrosis (CF) 23 23 he CF exciuding MI 
4 


CF, mecorium ileus (MI) 6 


False-positive 17 





MI, 2 diagnosed 
postmortem 

13 Not CF, 4 not sweat 
tested 


* Abbreviation BM indicates Boehringer-Mannheim. 
TOf 20,182 specimens examined, 46 were positive and 20,136 were negative. 


mixing it with 1.0 ml of 0.2 M of sodium 
acetate buffer pH 5.0. Then 0.5 ml of this 
homogenate is pipetted into a small test 
tube. The remaining 0.5 ml serves as a 
blank. To the test homogenate add 0.5 ml of 
5 mM p-nitrophenyl-8-D-fucoside (sub- 
strate). Àdd 0.5 ml of water to the blank. 
The tubes are well shaken and incubated at 
97 °C for 15 minutes. The reaction is 
stopped by adding 0.2 ml of 2 N ammonium 
hydroxide to both tubes (unknown and 
blank) After mixing, the yellow color is 
compared with the yellow color of the 
standard tubes. The standard tubes consist 
of different concentrations of p-nitro- 
phenol. The concentrations of p-nitrophe- 
nol standards are 0.025, 0.050, 0.100, and 
0.200 mM/ml of 0.25N ammonium hydrox- 
ide. Sinee meconium homogenztes may be 
slightly yellow, the unknown is compared 
with the blank and the deeper yellow 
reflects the activity of B-D-fucosidase. A 
eomparator block with four holes will serve 
to match the colors. The meconium blank is 
placed behind the standard, and the 
unknown is placed behind the control tube. 
A positive reaction would be considered a 
match of colors at 0.025 or above. Àn 
alternate method is to use a yellow color 
chart in place of the slightly more aecurate 
comparator block. 


RESULTS 


The BM test results were found to 
be positive in 46 out of 20,182 speci- 
mens examined (Tables 1 and 2). 
Twenty-three of the 46 specimens 
came from babies who had CF, as 
confirmed by positive results of quan- 
titative  piloearpine iontophoresis 
sweat tests. 

Six patients had meconium ileus: 
positive BM test results and the diag- 
nosis of CF were made by sweat tests 
in four cases and by postoperative 
pathologic examination in two pa- 
tients. Seventeen of the 46 specimens 
were false-positive by the BM test. 
Eleven of these 17 were negative by 


Table 2.—Comparison of BM, Sweat, Lactase, and £-D-Fucosidase Tests* 


BM Tests 


Specimens 


Se 
Examined Positive Negative 


Meconium ileus 


False-positive 


Sweat Tests Lactase Test 


Positive Negative Positive 





* Abbreviaticn BM indicates Boehringer-Mannheim; CF, cystic fibrosis. 
tOnly two of the four false-negative BM test specimens were examined for lactase and £-D-fucosidase. 
{Four infants out of 17 were not sweat tested but are clinically well. 
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MM 
Negative Positive Negative 


CF Confirmed 
by Postoperative 
Pathologic 

Examination 


&-D-Fucosidase Test 
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Table 3.—Meconium Specimens Tested by BM, 
Lactase, and B-D-Fucosidase Tests (n = 245)* 


BM Tests 


Positive Negative Positive 
0 245 3 


Lactase Tests 


fi-D-Fucosidase Tests 


Negative Positive Negative 
242 3 242 





*Abbreviation BM indicates Boehringer-Mannheim. All sweat test results were negative. 


the lactase and B-D-fucosidase assay. 
The sweat test results of 18 of the 17 
babies were in the normal range, four 
babies were.not sweat tested, but on 
physieal examination and follow-up 
study were found to be healthy, with 
no stigmas of CF. 

Four high-risk babies were found to 
have negative BM test and positive 
sweat test results. The diagnosis of 
CF was made in these four infants, 


—. two of whom are under treatment in 


our CF clinie. Two of these four 
patients had their meconium tested 


for lactase and f-D-fucosidase, and 


the results of both were positive. The 
other two specimens were discarded 
before our knowledge that they came 
from babies with CF. 

In six of the 17 specimens that were 
false-positive by the BM test, the 
lactase and 8-D-fucosidase specimens 
were also false-positive. 


We tested 245 specimens by all. 


three methods, including 42 from 
high-risk infants who had negative 
sweat test results. Three of these 
specimens were negative by the BM 
test and positive for lactase and 
pB-D-fucosidase and came from non- 
CF babies (Table 3) Hence, the 
lactase and £-D-fucosidase assays are 
also likely to yield false-positive test 
results. 


COMMENT 


Sereening tests for CF in the 
newborn period implies that such tests 
and the detection of the disease at 
birth would enhance the outcome of 


patients with a positive diagnosis. 


Although a few critics will disclaim 
that early diagncsis makes any differ- 
ence," we have accumulated evidence 


in our institution that early diagnosis. 
and treatment indeed do make a 


differenee in morbidity and mortali- 
ty." The mortality in untreated 
patients at 1 year of age can be well 
over 60%."* In a study? that included 
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76 patients whose diagroses were 


made shortly after birth, the survival 
rate at 1 year of age was 98%. The 


diagnosis was made before the devel- . 


opment of symptoms. 

The assumption has been made that 
the albumin test on meconium would 
probably fail to deteet those babies 
with CF in whom pancreatic function 
is unimpaired. Unfortunately, there 
are no studies reported on the 
pancreatic function in’ those babies 
with CF showing a negative BM test 
result. — | 

Early diagnosis also has noteworthy 
genetic implications. Our clinie in- 
cludes many children in whom a late 
diagnosis was made. On testing the 
younger siblings, some were also 
founc to have the disease. In most of 


these families, restrietion of family 


size would have occurred had the 
parents been aware of their genetic 
status. The reduction in the number of 
false-positive test results by the addi- 
tion of the lactase and 8-D-fucosidase 
determinations is highly desirable and 
would avoid the highly emotional and 
psychological disturbance caused by 
unreliable or false information. 

In a screening program using an 
immunologic albumin test in meconi- 


um, Gottschalk et al reported an expe- 


rience of 40,000 tests combined with 
the test for lactase (personal commu- 
nication, June 1977). The incidence of 
false-positive test results was reduced 
from 2.5% to 0.4%. They also encoun- 
tered one patient who had a negative 
albumin test result with a positive 
lactase test result in a patient with 
CF. This study indicates that the 
probability of CF with a positive BM 
test result is 50% (28 out cf 46). The 
probability of no disease with a nega- 
tive BM test result is 99.8%. Our 
results suggest that (1) a false-nega- 
tive albumin test result may yield a 
positive lactase test result, and (2) the 
number of false-positive albumin test 


- 


results can be appreciably reduced by 
adding the lactase test. 

We have not attempted a large. 
screening program using all three 
methods, but in a small pilot study of 
245 specimens, all were negative by 
the BM tests. Three of these speci- 
mens were positive for lactase and 
B-D-fucosidase. This observation sug- 
gests that there is a false-positive rate 
for lactase and 8-D-fucosidase of more 
than 1%. A large field trial under 
proper eonditions will be required to 
establish the advantage suggested by 
our proposal. 


This study was supported by grants from the 
Ullmann Foundation and: the Irving and Leila 
Perlmutter Fund. 
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Problem Acuteness 
and Medical Record Utility 


Carmi Z. Margolis, MD, MA, Basil A. Porter, MBBCh 


e We studied the usefulness of having 
the patient's medical record available to 
the pediatrician at the time of the patient's 
visit. For most acute problems, the medi- 
cal record had no effect on the manage- 
ment of the patient, whereas the record 
frequently affected the handling of 
chronic or recurrent problems. These 
results suggest a means of improving the 
effectiveness of pediatric emergency 
room management and also a means for 
defining empirically criteria for evaluation 
of care by record audit. 

(Am J Dis Child 132:1115-1116, 1978) 


he encounter between a physician 
and patient has been viewed as a 
decision-making process requiring in- 
formation and resulting in diagnostic 


, and therapeutie plans.'? Many factors 


influence the physician’s decisions, 
including characteristics of the pa- 
tient, the practitioner, the clinic 
setting, and medical information it- 
self, especially information recorded 
in the medieal record.' Frequently, 
important information recorded in the 
chart is not recognized by the physi- 
cian.!-*5 
However, previous research has not 
determined whether acuteness of the 
problem influences the usefulness of 
the information recorded in the chart. 
Though standard pediatric practice 
dictates that the patient's old record 
be examined by the pediatrician 
during the visit, when he deals with 
acute problems, the pediatrician fre- 
quently makes decisions without ex- 
amining the record. Moreover, in the 
emergency room, the old record is 
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rarely examined. However, we sus- 
pected that old records do not have a 
great affect on the management of 
acute illnesses. We therefore at- 
tempted to determine whether acute- 
ness of the patient’s illness affected 
the usefulness of the information in 
the patient’s record for making diag- 
nostic and therapeutic decisions. 


METHODS 
Setting 


The study was conducted in May and . 


June 1976 in a pediatric clinic that serves 


as the only pediatric care faeility for 1,400- 


children of 500 families in a southern devel- 
opment town of Israel (population, 11,700). 
More than 8096 of the families cared for are 
of lower-class, Moroccan, Tunisian, or 
Indian origin, and parents generally do not 
have more than a high school education. 
Although most of the parents can read, 
many mothers cannot.. Moreover, many 
parents converse mainly in Arabic and 
speak Hebrew inadequately. Although this 
population is slowly adapting to the Israeli 
environment, many of their customs are 
still determined by their lower-class origin, 
and include many superstitious explana- 
tions of health and disease. (We are from 
middle class American and South African 
backgrounds.) When we care for the chil- 
dren of these families, in face of language 
and cultural barriers, we are beset by many 
of the frustrations that we have faced 
when caring for inner city children in the 
United States. 

Children attending the clinic are seen 
during six morning and four evening clinic 
sessions spread over six weekdays. All of 
the evening sessions are for the treatment 
of severe illnesses, four of the morning 
sessions are split between visits for acute 
illnesses and appointments, and_ the 
remaining two morning sessions are for 
“well baby” appointments. At visits for 
acute. illness, the chart can be retrieved 
with difficulty. However, a patient can 
always obtain a morning appointment with 
the chart immediately available within five 





days of short-term visit. 

Of all the problems identified in the 
clinic over a period of six months, 65.8% 
could be accounted for by the following six 
problems: otitis (all forms), 20.8%; impe- 
tigo, 18.5%; upper respiratory tract infec- 
tion, 12%; pharyngitis, 9%; gastroenteritis, 
6%; and conjunctivitis, 5%. 


Charts 


The records of all patients seen by us 
during six randomly selected morning or 
afternoon short-term visit sessions were 
studied. All patients were familiar to both 
of us. Appointment sessions, including well 
baby sessions, were not studied. We alter- 
nated sessions. 

The pediatrician first took a history, 
examined the child, and recorded the 
following information on a separate sheet 
of paper: date, patient’s problems, and 
diagnostic and therapeutic plan before 
consulting record. To counteract observer 
bias, an effort was made before consulting 
the record to identify all problems and to 
write a complete plan for each problem. 
Then the record was consulted and the 
patient’s problems and the diagnostic and 
therapeutic plans were again recorded. 
After all patients included in the study had 
been seen, the two sets of plans were 
compared to determine whether changes in 
plan had occurred. Changes in plan were 
defined as changes in problem definition, 
diagnostie tests ordered, or therapy pre- 
scribed. Using this definition of change, 
the principle investigator (C. Z. M.) and a 
secretary determined when changes in 
plan had occurred; they agreed in 100% of 
the cases. Problems were defined as 
chronic if they had persisted for more than 
three months and as recurrent if they had 
recurred once. If a problem was neither 
ehronie nor recurrent, it was considered 
acute. All tests of significance were x? tests 
of homogeneity. 


RESULTS 


A total of 119 problems were identi- 
fied in 102 patients. One pediatrician 


. examined 57 patients; the other exam- 
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"Expected observation. 
Tx? = 76.5; P « .0005. 
tx? = 57.2; P < .001. 


ined 45 patients. The results are 
summarized in the Table. The differ- 
ence between changes produced by 
the record in the diagnostic and thera- 
peutic plans Zor managing acute prob- 
lems, as compared with chronic and. 
recurrent problems, is highly signifi- 
cant. The only change in plan in an 
acute problem was a decision rot to 
order a CBC count in a 2-year-old child 
with axillary lymphadenitis, since a 
CBC count had recently been ordered 
and was within normal limits. 

Of the 24 changes in the manage- 
ment plans of chronic or recurrent 
cases, nine were changes only in diag- 
nostic plan, nine were changes only in 
the therapeutic plan, and 6 were 
changes in both diagnostic and thera- 
peutic plans. Of 15 changes in diag- 
nostic plan, 11 were redefinitions of 
the problem a: a higher level of 
sophisticatior.. 

Eleven of 12 diagnostic or thera- 
peutic plans in recurrent problems 
and 12 of 19 glans in chronic problems 
were changed after the pediatrician 
consulted the record. The differences 
were not significant. 

The difference between the number 
of plan changes made by the two 
physicians was not significant. 


COMMENT 


It is standerd pediatric practice at 
least to go through the motions of 
examining the patient’s old record 
sometime during his visit. However, 
data collectec in this study suggest 
that in this pediatric clinic, the medi- 
cal record had almost no effect on the 
management of the acute problem 
seen in the practice. On the cther 
hand, the record frequently affected 


1116 Am J Dis Child—Voi 132, Nov 1978 


Effect of Severity of Illness on Management 


No Chance Change 
Acute prob ems 87 (69.4) 1(17.5)5 88 (100) 


Patients with azute problems 72 (67.5) 1 (14.9) 73 (100) 


Chronic or recurrent problems 8 (24.7) 23 (6.3) 31 (100) 
Patients with cnronic problems 9 (23.5) 20 (6.1) 29 (100) 


No. (96) 






the management of chronic problems, 
and almost always (11 of 12 times) 
affected the management of recur- 
rent problems. Although we identified 
and tried to counteract one bias, 
namely, that records are not neces- 
sarily needed in visits for acute 
illnesses, unconscious biases may have 
affected data collection. 

These findings can be explained by 
hypothesizing that when managing 
acute problems, the pediatrician ap- 
parently has no need of extra memory 
capacity. However, when managing 
chronic problems, the physician has 
difficulty remembering olc facts that 
are essential to appropriate decision- 
making. Moreover, when managing 
recurrent problems, the pediatrician 
may find it especially difficult to 
remember old information, since he 
has thought of the patient as healthy 
in the interval between visits. Old 
information on a chronic problem 
assumes even greater importance 
when the pediatrician is seeing a 
partner's patient. 

In view of these findings, a more 
rational practice would be for para- 
medieal personnel to first determine 
whether or not a problem is acute, and 
then to obtain the record only for 
chronic or recurrent problems. The 
physician’s record of acute problems 
could be transferred by paramedical 
personnel to the appropriate record at 
a later time. In the pediatric emergen- 
cy room, paramedical personnel might 
determine whether or not the child 
has either chronic or recurrent prob- 
lems. If he has either, the record 
might be provided routinely to the 
pediatrician or physician’s assistant 
who sees the patient. 


Another use of the research tech- 
nique of recording plans with and 
without the record might be to define 
empirically criteria for evaluation of 
care by medical record audit. Informa- 
tion in the record that, when provided, 
causes a change in diagnostic or ther- 
apeutie plan should constitute a crite- 
rion for evaluation of care by record 
audit. For example, we noticed that 
the change in plans for management 
of two cases of enuresis consisted of, 
in the first case, an order for a urine 
culture because of an incomplete 
examination, and in the second case, 
for a change in medication because of 
information in the record about pre- 
vious medication. Clearly, information 
on past diagnostic examinations and 
therapy is critical to the management 
of enuresis, and the presence of such 
information ought to constitute a 
crizerion for evaluation by record 
audit of the care of enuresis. Criteria 
for evaluation of care determined 
empirically might be more valid and 
easier to determine than ‘criteria 
determined using the self-audit and 
expert validation technique of Os- 
borne and Thompson” Research 
should be undertaken to determine 
the validity and efficiency of record- 
ing the plan with and without the 
record as a technique to specify empir- 
ically criteria for evaluation of care by 
record audit. 


Shlomo Barnoon, MD, provided a critical read- 
ing of the manuseript; Rita Soullam provided 
technical assistance. 
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Urolithiasis in Adolescents 


Alwin C. Rambar, MD, Richard G. MacKenzie, MD, CM 


® The characteristics of 31 adolescent 
patients aged 11 to 20 years with urolithia- 
sis were examined by means of a ten-year 
retrospective chart review. The majority of 
stones were found to be secondary to 
preexisting conditions, with the most 
common being bladder dysfunction (neu- 
rogenic or exstrophy). Exogenous corti- 
costeroid therapy appeared to play a role 
in lithogenesis in five patients and was the 
only apparent contributing factor In an 
117 5-year-old girl. Childhood inborn er- 
rors of metabolism accounted for the 
stones in four of the teenagers. An addi- 
tional four adolescents did not have any 
definable biochemical, genetic, or ana- 
tomic abnormalities and, therefore, no 
obvious etiology. 

(Am J Dis Child 132:1117-1120, 1978) 


F the spectrum of disorders that 
affect the urinary tract of adoles- 
cents and young adults, stones are 
uncommon but not altogether rare. 
Recently challenged by this clinical 
problem, we found little in the litera- 
ture that addressed this problem in 
adolescents, as separate from children 
and older adults. As it has only been 
within the last decade that the Amer- 
ican Academy of Pediatrics has 
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defined the upper age limits for pedi- 
atrics, and a separate interest in 
adolescents has developed, this cir- 
cumstance is not surprising. In addi- 
tion, a variety of medical and surgical 
subspecialties are involved in the care 
of these patients. : 

To develop a rational and effective 
approach to this uncommon problem 
in young people, it is then necessary to 
integrate experience from many 
sources. For purposes of this review, 
adolescence is defined chronologieally 
as 12 to 21 years of age and considered 
to be concomitant with but not limited 
to the duration of puberty. À review 
of the available literature at that time 
did not provide separate data for 
adolescents and young adults, as the 
upper age limit in the pédiatrie stud- 
ies was 18 to 15 years." Information 
as to the incidence of this problem in 
the age group from 15 to 21 years had 
to be sifted from admission records of 
general hospitals and from military 
data.*? Tt was this limitation of infor- 


mation that prompted this retrospec-. 


tive study of all patients aged 11 to 20 
years with urolithiasis who were 
admitted to Childrens Hospital of Los 
Angeles during a ten-year period 
from 1966 to 1975. 


METHOD 


Using the hospital-based computerized 
chart-retrieval system, all patients with 
urolithiasis who had been hospitalized 


between Jan 1, 1966, and Dec 31, 1975, were 
identified. There were 31 patients in all, 16 
males and 15 females, aged 11 to 20 years, 
with a mean age of 15.1 years. Twenty- 
nine were white and two black; six of the 
white patients had Hispanic surnames. 


RESULTS 


The symptoms of pain in the abdo- 
men or back, hematuria, recurrent 
urinary tract infections, or routine 
follow-up of a previous (surgical) 
urologic procedure prompted the eval- 
uation for stones. The stones were 
located in the kidney in 12 patients, 
the bladder in 13, the ureter in five, 
and both the kidney and bladder in 
one. 

Ten adolescents with neurogenic 
bladder secondary to myelomeningo- 
cele, spina bifida; transverse myelitis, 
or exstrophy of the bladder comprised 
the largest group of stone formers in 
our series. The five patients with 
exstrophy of the bladder had had 
multiple reconstructive genitourinary 
procedures and indwelling drainage 
devices. Four patients, all males, had 
stones of undetermined etiology (idio- 
pathic). Two patients had bilateral 
hydronephrosis secondary to urethral 
stenosis and recurrent urinary tract 
infections, three had cystinuria, one 
oxalosis, and one ileitis; one had 
stones as a sequela of trauma. Six 
patients with stones were receiving 
prolonged steroid therapy: one for 
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Table 1.—Composition of Stones 


Disease No. of 
or Condition Patients 


Exstrophy of bladder 3 


Neurogenic bladder 


, 


Stone Analysis 


Uric acid, urates, calcium carbonate, caicium 
oxalate, magnesium phosphate 

Calcium phosphate, calcium carbonate, calcium 
hydrogen phosphate, magnesium ammonium 
phosphate 


Cystinuria 2 Cystine, calcium oxalate, calcium phosphate 
Thalassemia major 1 Cystine 
2 


Idiopathic 


Kidney transplants 3 


Magnesium ammonium phosphate, uric acid, 
urates, calcium oxalate l . 

zalcium oxalate, calcium phosphate, calcium 

carbonate, magnesium phosphate 





Oxalosis . 1 Salcium oxalate, calcium phosphate 
lleitis  . 1 ric acid (10096) 





Corticosteroid therapy 1 Calcium oxalate, calcium phosphate 


asthma, one for nephrotic syndrome, 
one for ileitis, and three who had renal 
transplants. 

Seven adolescents had recurrences: 


. three of the neurogenic bladder group, 


two with cystinuria, one with oxalosis 
(eight recurrences), and one with 
exstrophy cf the bladder. Two chil- 


dren in one family had idiopathic 


stones, as did the father. 


Staghorn calculi were found in two ` 


patients, one with oxalosis and the 
other with chronic infection. At the 
time of admission to the hospital, 
eight of the ten patients with neuro- 
genie bladder had positive urine 
cultures, as did the three with exstro- 
phy, two witk hydronephrosis, and 
two with renal transplants. All of the 
adolescents with exstrophy or neuro- 
genic bladder had had a positive urine 
culture previously. The organisms 
found were preponderantly Esche- 
richia coli and Pseudomonas. Other 
organisms noted were a-streptococ- 
eus, enterococcus, Lactobacillus, and 
Candida. None of the patients with 


idiopathic stones had evidence of 


infection. 

Twenty-two of the teenagers had 
their stones removed by cystoscopic 
manipulation, pyelolithotomy, or ure- 
terolithotomy. One stone was passed 
spontaneous:y shortly after admission 


= to the hospital. Fourteen stones con- 


tained calcium, three uric acid, and 
three cystine; one was pure magne- 
sium ammorium phosphate. The dis- 
crepancy in numbers is due to the 
combination of calcium and uric acid 
in two cases, and cystine and calcium 
in one other. In the group with 
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calcium as a component of their 
stones, none had recorded evidence of 
hypercalcemia (Table 1). 


COMMENT 


The first large study of the inci- 
dence of calculi in children was made 
in 1322 by Thomas and Tanner,” who 
polled the members of the American 
Pediatric and the American Urologic 
Societies and received reports of 
stones in 203 infants and children. 
They concluded that urolithiasis was 
frequent in infancy and childhood. In 
1951, Lattimer and Hubbard" re- 
viewed 21,835 admissions to Babies 
Hospital in New York for a seven-year 
period and found no cases. The largest 
series of upper urinary tract stones is 
from the Mayo Clinie and identifies 78 
chilcren over a 20-year period, of 
whom half were 11 to 15 years old.*? 
The series of 76 pediatric patients 
from Boston of Bennett and Colodny® 
included 16^ older children with a 
median age of 18 years. No attempt 
was made to review experience with 
stones in pediatric and adolescent 
populations outside the continental 
United States and Canada, as all the 
pathophysiologic contributants to lith- 


ogenesis have yet to be identified. 


Dietary habits, mineral content of 
water, and racial hereditary factors 
may play an important pathogenetic 
role and make a prevalence compari- 
son meaningless. » 

In our study, there were 16 males 
(52%) and 15 females (48%), Among 
the patients of Malek and Kelalis' 
were 49 males (68%) and 29 females 
(3795: (median age, 9.8 years). Bennett 


and Colodny* found 45 (59%) of 76 
patients (median age, 9 years) to be 
males. Although our figures are at 
variance with those of these investi- 
gators, it is apparent that those stud- 
ies that include adolescents favor an 
increased prevalence in males. 

Ás in our study, all reports indicate 
that whites are more frequently 
affected than blaeks.'? Our series of 29 
white patients and two black patients 
is consistent with this and dispropor- 
tionate to the ethnic mix of our hospi- 
tal population. Thomas,? however, 
suggests that this observation may be 
true only for idiopathic stone formers, 
as black patients with hyperparathy- 
roidism or chronic urinary tract infec- 
tions form caleuli with the same 
frequency as do whites. Also, in 
contrast to the failure of Daeschner et 
al? to find any Latin-Americans in 
their stone-forming population, six 
patients were of Hispanic extraction 
in our study. 

In our group, the largest single 


‘association with urolithiasis in adoles- 


cents is that of bladder dysfunction, 
either of neurogenic origin or congen- 
ital in nature. Williams and Eckstein" 


.State that stones are remarkably 


common following reconstruction of 
an exstrophic bladder and may occur 
either months or years after the 
surgery. In those individuals with 
neurogenic bladder, the etiologic fac- 
tors responsible for the production of 
stones are chronic infection and 
hypercalciuria resulting from demin- 
eralization of bone secondary to 
recumbency or protracted immobiliza- 
tion. The latter contributant to stone 
formation has been amply demon- 
strated in the past during poliomyeli- 
tis epidemics, where calculi developed 
in a large portion of individuals | 
receiving respiratory assistance.” 
Smith empirically states that adoles- 
cents who are immobilized for any 
reason are at increased risk for this 
complication and should be monitored 
carefully. 

From our survey and a review of the 
relevant literature, hyperparathyroid- 
ism is rare in adolescents." ° Hyper- 
ealeiuric states associated with stone 
disease, then, are unlikely to be due to 
this cause. Williams?! notes that in the 
United States, two thirds of all stones 
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in the general population are com- 


` posed of either calcium oxalate or 


ealeium oxalate mixed with calcium 
phosphate. Stones composed of mag- 
nesium ammonium phosphate (stru- 
vite) account for only 15% of all renal 
calculi in adults and oceur almost 
exclusively in patients with recurring 
urinary tract infections and alkaline 
urine. Only one of the adolescents in 
our study had a pure magnesium 
ammonium phosphate stone, but with- 
out evidence of infection or other 
predisposing factors. Three patients 
in our series were noted to have either 
pure uric acid calculi or a uric acid 
component to their stones. There was 
no apparent correlation between the 
primary pathologic condition and uric 
acid stones. l 

Smith": has summarized the etiolo- 
gies of nephrolithiasis (Table 2). 
Although this tabulation includes 
most of the well-known causes of uro- 
lithiasis, numerous other associated 
conditions were found in the litera- 
ture. These included the prolonged use 
of ecorticosteroids,' pyridoxine defi- 
ciency, mereury and beryllium polson- 
ing, renal tubular acidosis associated 


. with sulfonamide ingestion," alkap- 


tonuria,? Munchausen syndrome,” ca- 
pricious falsifieation," rhubarb glut- 
tony, ethylene glycol ingestion,” 
overindulgence in  Worchestershire 
sauce,” glycinuria," foreign body in 
the urinary tract," bypass surgery for 
morbid obesity,;*^* juvenile rheuma- 
toid arthritis? Henneman-Wallach 
syndrome,” Rubinstein-Taybi syn- 
drome,?^* and polycystic kidneys.” 
In reviewing our data, we were 


impressed not only by the variety of 


eonditions associated with urolithia- 
sis, but also by the possible contribu- 
tion of exogenous corticosteroids. It is 
suggested from our observations and 
those of others studying the problem 
of urolithiasis and ileitis that steroid 
therapy contributes to lithogenesis. 


' Pharmacological doses of steroids are 


known to accelerate caleium mobiliza- 
tion from bone with resulting hyper- 
caleiuria. There also appears to be an 
impaired absorption of calcium from 


the gut. While there is no direct effect | 


of steroids on the parathyroids, Wil- 
liams et al? have shown in rats that a 
secondary stimulation does occur. 
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Table 2.—Etiologic Classification 
of Nephrolithiasis* 


Renal tubular syndromes 
Cystinuria 
Renal tubular acidosis (RTA) . 
Distal tubular defect (type ! RTA) 
Carbonic anhydrase inhibitors 
Enzyme disorders 
Xanthinuria 
Primary hyperoxaluria 
Type | (glycolic-aciduria) 
Type I! (L-glyceric-aciduria) 
Hypercaicemic states 
Primary hyperparathyroidism 
Sarcoidosis 
immobilization 
Hypervitaminosis D 
Milk-alkall syndrome 
Neopiastic disorders 
Cushing's syndrome 
Hyperthyroidism 
Uric acid lithiasis 
Idiopathic uric acid lithiasis 
Gout 
Myeloproliferative disorders 
Low urinary output states 
Idiopathic renal lIthiasis 
Hyperparathyroidism 
Urolithiasis associated with gastro- 
Intestinal disease 
Uric acid lithiasis 
Acquired hyperoxaluria 
idiopathic renal lithiasis 
Secondary urolithiasis 
infected renal lithiasis 
Obstructive urolithiasis 


































*From Smith." 


David et al! followed up 64 adult 
patients for more than one year after 
renal transplantation. In their pa- 
tients, hypercaleemia was recorded in 
approximately one third. The onset of 
hypercalcemia occurred between one 
day and one year after transplanta- 
tion. The severity of the hypercalce- 
mia tended to be worse during the 


first two weeks after surgery. Once - 


hypercalcemia became manifest, in 
some cases it persisted as long as two 
to three years after transplantation. 
Evidence of persistent hyperparathy- 
roidism with elevated serum parathy- 
roid hormone levels was noted in all of 
their hypercalcemic patients up to 
three years after transplantation. 

‘A ease of ureterolithiasis diagnosed 
11 weeks after transplantation has 
been recently reported. A review of 
the literature by the authors indicates 
that only nine cases of ureteral stone 
formation in renal transplant recipi- 
ents had been reported previously, the 
majority being associated with hyper- 
parathyroidism. 

In our series, caleuli developed in 
three girls after renal transplanta- 
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tion. The first patient was an 11- 
year-old in whom multiple stones 
developed in the transplanted kidney 
two years after transplantation. On 
removal of a nephrostomy tube, debris 
was noted, and this was believed to be 
the nidus for the stone formation. The 
second occurrence was in a 15-year-old 
with necrosis of the femoral heads and 
osteoporosis as a complication of 
steroid therapy. A bladder calculus 
developed seven months after a 
second renal transplant. The third was 
in a 20-year-old, three months’ preg- 
nant and receiving steroid mainte- 
nance therapy, who had a calculus in 
the ureteropelvic junction two years 
after a second transplant. 

A previously unreported pathogenic 
sequence is illustrated by a 19-year- 
old male in this series with a history of 
nephrotic syndrome beginning at age 
16 years. At that time he had had a 
percutaneous renal biopsy, and a 
hematoma, which subsequently calci- 
fied, developed in the renal parenchy- 
ma. His calculus was discovered after 
an altercation with the police during 
which he was hit by a nightstick 
across the loin producing hematuria. 
Roentgenograms showed an opaque 
calculus in the lower pole of the left 
kidney at the site of the previous 
biopsy. 

Nephrolithiasis is a relatively com- 
mon complication of chronic granulo- 
matous bowel disease, especially in 
those patients having the combination 
of bowel resection and long-term 
steroid therapy. Our patient was a 
15'4-year-old boy with ileitis who was 
recelving steroid therapy for three 
years and who had. a bowel resection 
at age 18 years. Painless hematuria 
subsequently developed. Roentgeno- 
grams revealed two stones in the ure- 
ters of a double collecting system. The 
stones were removed surgically and 
were found to be composed of uric 
acid. 

Gelzayd et al** reported a series of 
885 adult patients with inflammatory 
bowel disease, 64 of whom had neph- 
rolithiasis. Twelve of these had. uric . 
acid calculi. Bennett and Hughes? 
state that stones develop in approxi- 
mately 4% of patients with ulcerative 
colitis, and this incidence doubles 
after colectomy and ileostomy. 
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The one patient who perhaps most 
convincingly suggests a correlation 
between corticosteroid therapy and 
lithogenesis is an 1l/é-year-old girl 
who was treated for severe asthma by 
her private physician. She had re- 
ceived morthly injections of long- 
acting steroids for two years before 
admission for surgical removal of a 
renal stone. This stone was composed 


of calcium cxalate and phosphate. No . 


associated renal pathologic condition 
was demonstrated during her exami- 
nation. 

The persistence of pédiatrie disease 
into adolescence is apparent from the 
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four patients with metabolic stones. 
In the three adolescents with cystinu- 
ria, the family history was normal in 
two and unknown in the one adopted 
patient. One of these was a 17-year- 
old girl with thalassemia major who 
also had multiple gallstones. Al- 
though enlarged kidneys have been 
recorded in thalassemia major and 
believed to be due to tubular dilation, 
cystine stones have not. Their pres- 
ence is genuine evidence of cystinu- 


` ria. = 


, Although primary oxaluria is a  rela- 
tively rare genetic disease of glyoxylie 
acid metabolism, one such patient was 
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Basilar Skull Fractures in Children 


The Incidence of CNS Infection and the Use of Antibiotics 


Arnold Einhorn, MD, Eli M. Mizrahi, MD 


€ Forty-six cases of basilar skull frac- 
tures in children were reviewed to deter- 
mine the incidence of CNS infection 
foliowing injury and the possible value of 
antimicrobial chemoprophylaxis. The 
clinical course of the children who were 
treated with antibiotics was compared 
with that of patients who received no 
antimicrobial therapy. Included in the 
study were patients with hemotympanum 
alone or with hemotympanum plus addi- 
tional clinical or roentgenographic signs 
of basilar skull fracture; patients with 
tympanic membrane perforation without 
otorrhea but with blood in the auditory 
canal; and children with either otorrhea or 
rhinorrhea. Acute, delayed, or recurrent 
infection of the CNS did not develop in 
any of the patients. This study is the first 
of its kind presented in children. It would 
seem on the basis of the present series 
that the systematic use of antibiotic 
prophylaxis in children with hemotympa- 
num following basilar skull fractures is 
unwarranted and that children with other 
signs of basilar skull fractures may have 
an equally small risk of meningitis follow- 
ing injury. 

(Am J Dis Child 132:1121-1124, 1978) 
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Ree of the base of the skull 
rapresent special problems in chil- 
dren with head trauma. In addition. to 
intracranial hemorrhage, brain ede- 
ma, end cranial nerve damage, CSF 
fistulae and other evidence of dural 
tears aré considered major risks. 
Traumatic dural defects may be manl- 
fested by otorrhea and rhinorrhea, as 
well as hemotympanum and lacerated 
tympanic membrane with bleeding 
into the auditory eanal but without 
CSF ‘eaks. These injuries are thought 
to allow a severe microbial invasion of 
the CNS.'5 This study examines the 
risk of posttraumatic meningitis in 
children with basilar skull fractures. 
The reported incidence of intra- 
cranial infection following basilar 


skull fractures in adults varies wide- 


ly- Neurosurgical repairs of the 
dural tears and regimens of antimi- 
crobial chemoprophylaxis have been 
advocated- to avert meningitis. 
Although neurosurgical repair is now 
controversial," the role of systemat- 
ic prophylaxis with antibiotics is 
unclear. 

Although, in children, cranial frac- 
tures are common with severe head 
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trauma, fractures to the base of the 


skull are reported to be less common 
than in adults)? The reported inci- 
dence of basilar skull fractures in chii- 
dren with head injuries varies from 
6% to 1495.9" Hendrick and asso- 
ciates surveyed 4,465 consecutive 


_ eases of head trauma in children; they 


found 241 cases of middle ear injury 
and only 22 cases of otorrhea and 17 
cases of rhinorrhea. Large series, 
particularly of patients with CSF 
fistulae, are difficult to collect. 
Antimicrobial therapy in children 
with basilar skull fractures has not 
been assessed. The present series 
represents a review of the manage- 
ment of children with basilar skull 
fractures at the Bronx (NY) Municipal 
Hospital Center of the Albert Ein- 
stein College of Medicine. Its purpose 
was to determine the incidence of 
CNS infection following injury and to 
assess whether the use of antibiotics 
substantially alters the clinical 
course. 


METHODS 


The medical records were reviewed of all 
patients up to 15 years old who sustained a 
basilar skull fracture and were admitted to 
the Bronx Municipal Hospital Center of the 
Albert Einstein College of Medicine from 
May 1968 to December 1976. The basis for 
the diagnosis in head trauma. victims was 
considered appropriate for this study when 
one or a combination of the following 
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criteria were recorded: hemotympanum; 
tympanic raembrane perforation with 
blood in the auditory canal; ctorrhea; 
rhinorrhea; Battle’s sign; hearing loss; clin- 
ical evidence of labyrinthitis; or rediologic 
confirmation of fracture to the base of the 
skull. 

The specific information selected for 
review in this study were the use of anti- 
bioties, spinal fluid findings, the occur- 
rence of CNS infection, course of hospital- 
ization, and length of follow-up. 


RESULTS 


Of 1,815 patients with head trauma 
admitted to the hospital over the 


study period, 46 (8.5%) met criteria ` 


appropriate for the present study. The 
ages of the children included in the 
study rang2d from 11 months to 18 


years. The distribution varied widely; . 


the ratio of boys to girls was approxi- 
mately 4:1 (Figure) Motor vehicles 


. were responsible for 40% of injuries; 


2290 of injuries resulted from falls 
inside the home (from furniture, 
stairs, relatives' arms). Falls out of 
windows and from fire escapes 
accounted for 17% of injuries. Less 
than 10% ware related to bicycle acci- 
dents and other outdoor activities 
such as tree climbing, playground use, 
and running. 

All children were evaluated in the 
Pediatric Emergency Room of the 
Bronx Municipal Hospital Center by 
pediatric and neurosurgical house 
officers. Seventy-eight percent were 
seen within five hours of injury, half 
of these within the first hour. 

Four groups of patients were iden- 
tified (Tabie) on the basis of the 
following presenting signs recorded 
on admission: group 1, thirty children 
(65% of the total group) with unilater- 
al hemotympanum alone or hemotym- 
panum plus other findings of basilar 
skull fractures such as roentgeno- 
graphic evidence, Battle’s sign, or 
hearing loss; group 2, nine patients 
(20%) with tympanic membrane per- 
foration with blood in the auditory 
canal but without CSF leakage from 
ear or nose; zroup 8, four patients (9%) 
with otorrhea; and group 4, three chil- 
dren (626) with rhinorrhea. l 


Antibiotic Use 


In 14 of the 46 children, antibiotic 
therapy was started within 24 to 72 
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TOTAL NUMBER OF PATIENTS 





Group Diagnostic Criteria 
1 Hemotympanum aione or with 
additional criteria 
2 Perforated tympanic membrane 


with blood in auditory canal 
but no otorrhea 








hours after admission. The choice of 
the antimicrobial agent, the dosage, 
the route of administration, and the 
duration of therapy, as well as the 
indication for treatment, varied con- 
siderably. The antibioties used were 
penicillin or synthetic penicillin deriv- 
ative (ampicillin or oxacillin or both). 
Of the 14 children, seven were treated 
“prophylactically” against possible 
CNS infection. In three patients, anti- 
biotics were instituted because of 
temperature elevation despite the 
finding of normal CSF on lumbar 
puncture. Three patients were treated 
with either penicillin G benzathine 
intramuscularly or penicillin phenoxy- 
methyl orally because of fi-hemolytic 
streptococcal pharyngitis. One patient 
received a prolonged course of oxacil- 
lin intravenously because of a large 
scalp laceration associated with the 
skull fracture. Only three of the 14 
treated patients received a course of 
antibiotic therapy that could be con- 


Diagnostic Grouping of 46 Children With Basilar Skull Fractures 


No. of Patients 
Treated With 


Antibiotics Antibiotics . Total 
9 . 21 30 
2 7 9 


Otorrhea 1 3 4 
Rhinorrhea 2 1 3 
Total 14 32 46 


3 : 
4 r 
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Age and sex distribution of 46 patients with basilar skull fractures. 


No. of Patients 
Treated Without 










sidered appropria:e in dosage, dura- 
tion, and route of administration for 
the treatment of intracranial infec- 
tion.'5 


Lumbar Puncture 


Lumbar punctures were performed 
on five of the 14 treated patients and 
on ten of the 32 untreated children. 
Indications for lumbar puncture var- 
ied. In seven of the 15 who were. 
tapped, the CSF examination was 
prompted by the development of fever 
alone. In one adcitional case, there 
was fever associated with nuchal 
rigidity. The remaining lumbar punc- 
tures were part of the initial evalua- 
tion of the patients or were performed 
prior to discharge. 

All CSF cultures yielded no bacteri- 
al growth. Spinal uid cytologic find- 
ings, differential cell counts, and 
chemistry values were normal in all 
but one instance. In the latter case, 
one. child in group 2 (tympanie 
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. membrane perforation with blood in 


the auditory canal but no otorrhea) 


had a temperature of 37.9 °C and: 


nuchal rigidity on his third hospital 
day. Cerebrospinal fluid was xan- 
thochromic, containing 120,000 RBCs 
per cubic millimeter and 550 WBCs 
cubie millimeter, of which 87% were 
polymorphonuclear leukocytes. The 
corresponding peripheral WBC count 
was 7,600/cu mm, with 70% polymor- 


phonuclear leukocytes. There were no- ` 


organisms on direct smear or culture. 
The patient was considered to have a 
subarachnoid hemorrhage with a reac- 


tive pleocytosis. No antibiotic treat- — 
ment was instituted and the child. 


made an uneventful recovery. 

The spinal fluid was not examined 
in two children who developed tem- 
perature elevations. One of these 
received no antibiotic therapy, while 


the other was treated for seven days : 


with ampicillin. Both of BESS children 
did well. 


Outcome 


Both the group of 14 children who 
received antibioties and the group of 
32 who were not treated did equally 
weil. None showed clinical or laborato- 
ry evidence of meningitis while in the 
hospital or during subsequent follow- 
up. 

Seventy-eight percent of the total 
number of patients were followed up 
after discharge for periods ranging 
from a few weeks to several years. 
The proportion of patients with ade- 
quate follow-up was strikingly similar 
in both the treated and untreated 
groups. All patients remain symptom 
free after prolonged follow-up. 


COMMENT  ' 


The notion that basilar skull frac- 
tures are associated with an increased 
risk of posttraumatic meningitis is 
based on both anatomical considera- 
tions and clinical reports. Anatomi- 

cally, the adhesions between bone and 
dura are most pronounced at the base 
of the skull, particularly in childhood. 
The dura is most apt to rupture with a 


fracture of the cranial bone to which it . 


adheres. In addition, because of the 
encasement of the inner and middle 
ear within the base of the skull and 
the proximity of the dura to air cells 
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. and mucus-lined sinuses,” a basilar 


skull fracture may, tn fact, represent 
an internal or external compound 


fracture.792! Ag a result, an avenue 


through the ruptured. dura can bé 
created for the invasion of the central 
nervous system by bacterial flora of 
the auditory canal, nose, and oropha- 
rynx. The clinical findings of rhinor- 
rhea, otorrhea, hemotympanum, and 
bleeding into. the auditory , canal 
through a lacerated tympanic mem- 
brane are the major signs of basilar 


_ Skull fracture and indicate: that such 


an avenue of microbial invasion may 
have developed. 


Rhanorrhea, or otorrhea provide the ] 


most striking evidence of the présence 
of a dural tear. More subtle, but equal- 


ly as important are the findings of ^ 
hemotympawwm and bleeding into'the - 


auditory eànal with perforation of the 
tympanic membrane. These indicate 


the presence of a temporal bone frac- , 


ture involving the inner or middle ear. 

The fracture may be longitudinal to 
the petrous bone or, less commonly, 
transverse to it. The longitudinal frac- 
ture passes through the external audi- 


tory canal, middle ear, and mastoid. 
Perforation of the tympanic mem-, 


brane with bleeding into the auditory 
canal is usually.. present although 


hemotympanum may be observed.** | 


The line of a transverse fracture can 
break through the. internal auditory 


canal, or laterally through the cochlea, 


and medial wall of the middle ear. 


Small vessels can bleed into the: 
middle ear- space and, with the 


tympanie membrane intact, -hemo- 


. tympanum oceurs. This type, of frac- 


ture involves the otic capsule, which 


contains endochondrial bone and heals . 


by fibroplastic proliferation rather 
than by osteogenesis and thus may 
leave a pathway for central nervous 
system infection."* In either case, 
fracture and dural rupture around the 


- middle and inner ear may expose the 


CNS to bacterial flora of the external 


auditory canal or oropharynx via the ' 


Eustachian tubes. 

Much of the clinical information 
suggesting that basilar skull fracture 
predisposes a patient to posttraumatic 
meningitis is based on reports of 
recurrent meningitis secondary to 


failed healing of dural tissue follow- ` 


. According to Raaf® 


ing injury? The reported incidence 
of acute meningitis following basilar. 
skull: fracture, however, varies widely 
among series. In. adults, the occur-. 
rence of meningitis following head | 
trauma with rhinorrhea ranges from 
0% to 25%.°! When there is otorrhea 


associated with head trauma the. 


to 990." 
and Mincy,”? 
meningitis is more frequent when 
rhinorrhea or otorrhea continues for 
seven days beyond the time of injury. 
Ignelzi-and VanderArk" found no 
instance of posttraumatic meningitis 
in the 76 adults in their series with 
hemotympanum or lacerated tym- 


reported incidence is 0% 


‘panic membrane with blood in the 


auditory canal. There are no similar 
studies of posttraumatic meningitis in 
children with basilar skull fractures. 
‘With the advént of antibiotics, 
“routine” chemoprophylaxis became 
widely accepted in the management 
of basilar skull fracture.*** More 
recently, some have abandoned the 
use of antibioties for patients with 
"simple" basilar skull fractures with- 


out CSF fistulae, while continuing to 


use chemoprophylaxis for otorrhea 
and rhinorrhea.*.Others recommend 
antibiotic. use following hemotypan- 
um and tympanic membrane perfora- 
tion with bleeding into the auditory 
canal^* Still others believe that anti- 
biotic. prophylaxis is of little value in 
any case.” 

There have been few studies of the 
efficacy of chemoprophylaxis in adults 
with basilar skull fractures. Ignelzi 


. and VanderArk^ analyzed the results 


of antibiotic prophylaxis in 129 pa- 
tients with basilar skull fractures. 
They found that the therapy did not 
change the incidence of CNS infection 
in patients with rhinorrhea, otorrhea, 
hemotympanum, or lacerated tym- 


. panic membrane with blood in the 


auditory canal, and postulated that . 
chemoprophylaxis may have been 
harmful in some cases. MacGee and 
associates’ reviewed more than 400 
cases, combining their own data with 
findings from the literature, and 
reported that meningitis occurred in 
14% of patients receiving prophylactic 
antibiotics as compared to 5% of 
untreated  pztients. Still another 
group, Leech aud Paterson, studied 
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155 patients and found that 18% of 
untreated petients with otorrhea de- 


veloped meringitis, but’ only 5% of 


similar patients who received antibi- 
otics became irfected. In this series, 
none of the patients with rhincrrhea 


developed meningitis after receiving . 


adequate doses of antibacterial zhera- 
py from the onset, while 16. 6% of 
untreated cr inadequately treated: 
patients developed infections. Pa- 
tients with 3emotympanum or lacer- 


ated tymparie membrane with bleed- . 
ing in the auditory canal were not - 


studied in the series of Leech and 
Paterson or MecGee and colleagues. 
The present study comprised a 
group of 46 patients justifiably con-. 
sidered at risk for direct contamina- 
tion of the subdural spaces by virtue 


‘of the signs of rhinorrhea, otorrhea, 


hemotympanum, or perforatec tym- 
panic membrane with blood. in -the 


auditory canal. Of the 46 children with |. 
' basilar skull fractures, none developed 
CNS infection. Those who received no * 


antibioties during their entire course 


of hospitalization represented, 57% of 
the total group (Table). The untreated : 


children did as well as those who were 


. : given antibiotic therapy as "prophy- 
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J VanderArk.' 
untreated: and 25 treated patients 
"with hemotympanum remained free 
. of infective complications. .No other | 


laxis” to prevent intracranial infec- 


tion or for other reasons: such as the 
treatment of an intercurrent Strepto- 
coccal pharyngitis. 


In our series, children with basilar 
skull fractures experienced no differ- 


ence in risk of.posttraumatie meningi- 
"tis whether or not they were treated. 
with antibiotics. The relative- risks 


within and between each diagnostic 


group are more difficult to! assess. 
Group 1, children with posttraumatie 


hemotympanum, i is the largest group. 
The 21 untreated. patients did as well 


. as the nine patients treated with anti- 
bioties." None showed evidence of 


acute,: delayed, or recurrent CNS 


‘infections. These results compare fa- 


vorably with. those of Ignelzi and 
In ` their series, 34 


studies of hemotympanum following 


head trauma are available and none . 


have evaluated the incidence of post- 


traumatic meningitis in children. It. 
, Would seem, however, that. the uni- 


formly good outcome of the patients 
with hemotympanum- in the present 


study Speaks. against the. routine 
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Avascular Necrosis of Bone 


After Renal Transplantation 


` Donald E. Potter, MD; Barry K. Genant, MD; Oscar Salvatierra, Jr, MD 


€ Avascular necrosis (AN) of bone 
developed in 11 of 100 children who 
received renal transplants from 1964 to 
1977. Bones involved were femoral heads, 
14; femoral condyles, 12; tali, two; and 
carpal naviculars, two. Seven children 
with symptomatic AN of the femoral heads 
were treated with limited weight bearing; 
three subsequently required arthroplasty, 
and degenerative joint disease developed 
in one. The AN at other joints healed 
clinically but not roentgenographically. 
Although the prevalence of AN decreased 
after 1967 coincident with a decrease in 
prednisone dose, children with AN re- 
ceived the same cumulative prednisone 
dose as children in a control group. 
Serum phosphorus levels were different in 
the AN and control groups, but other 
indexes of hyperparathyroidism were sim- 
ilar. The relative contributions of predni- 
sone therapy and hyperparathyroidism to 
the development of AN could not be delin- 
eated. 

(Am J Dis Child 132:1125-1129, 1978) 


e the past 15 years, renal trans- 
plantation has become an ac- 
cepted form of treatment of children 


and adults with end-stage renal 
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disease. Ávascular necrosis (AN) of 
bone is a fairly common and frequent- 
ly disabling complieation of transplan- 
tation in adults,” but there have been 
no detailed reports concerning its 
occurrence in children. Although some 
of ihe factors predisposing to its 
development are recognized, the pre- 
cise cause is unknown. The natural 
history and the response to conserva- 
tive management are likewise ob- 
seure. We have examined the inci- 
dence of AN in a large group of 
children after transplantation, have 
analyzed the factors that may contrib- 
ute to its development, and have 
observed its course, with and without 
treatment, over periods of from one to 
12 years. 


PATIENTS AND METHODS 


Between April 1964 and January 1977, 
100 children, 2 to 16 years of age, received 
kidney transplants that functioned for at 
least three months. The diagnosis of AN 
was made in 11 of these children on the 
basis of characteristic roentgenographie 
findings. In ten, the diagnosis was 
suspected clinically and confirmed by 
roentgenograms of the hips, knees, or both, 
whereas in one asymptomatic patient, AN 
of the femoral heads was visualized on an 


intravenous (IV) urogram. The IV uro- 


grams were performed in most of the 100 
children and were reviewed for the 
presence of AN. The period of follow-up in 


the 11 children with AN extended through 
December 1977. 

At the time of transplantation, treat- 
ment with prednisone, 2 to 4 mg/kg, and 
azathioprine, 2 to 3 mg/kg, is started for all 
children in our institution. From 1964 
through 1971, short courses of dactinomy- 
cin and irradiation to the kidney were 
given, and in 1970 to 1974 a few children 
received antilymphocyte globulin. The 
prednisone dose is rapidly decreased to 0.8 
to 1.0 mg/kg at the end of one month and 
more slowly thereafter to a minimum dose 
of 0.1 to 0.8 mg/kg. Since June 1970, ther- 
apy for children with good renal function 
has been changed to an alternate-day pred- 
nisone regimen at six months after trans- 
plant." Rejection episodes are treated by 
increasing the dose of prednisone; before 
September 1972, pulse doses of IV methyl- 
prednisolone were also given for rejec- 
tion.” 

For analysis of factors contributing to 
the development of AN, each patient with 
AN was matched with a control patient for 
the following characteristics: sex, age, date 
of transplantation, number of transplants, 
and donor source (living related or cadav- 
er). Whenever possible, the following data 
were obtained in each patient and com- 
pared in the two groups: duration of renal 
failure and duration of dialysis before 
transplantation; predialysis serum calcium, 
phosphorus, alkaline phosphatase, and 
parathyroid hormone (PTH) levels before 
transplantation; roentgenograms of bone 
before transplantation; mean serum cal- 


cium, phosphorus, alkaline phosphatase, 
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and creatinine levels after transplantation 
until the diagnosis of AN was made or 


" during similar periods in the control 
patients; serum PTH levels and roentgeno-: 


grams of bone at the time of diagnosis of 
AN or at a similar period in the control 


- patients; and the cumulative dose of pred- 
nisone received at three, six, 12, and 24 


months after transplantation and the total 
dose received until the diagnosis of AN was 
made or during similar periods in the 


‘control patients. The duration of follow-up 


was the same ¿n both groups. 

Renal ostecdystrophy was diagnosed 
from the characteristic roentgenographic 
changes of rickets and secondary hyper- 
parathyroidism; secondary hyperparathy- 


roidism was tae preponderant finding in 


all children with osteodystrophy. Serüm 
PTH level was measured by radioimmu- 
noassay in three laboratories with differ- 
ent normal values during the 13-year 
course of this study; 18 of 24 measurements 


were made with an assay that recognizes. 


both short- ard long-acting sequences of 
the PTH ‘molecule and .detects acute 
changes in- serum PTH levels in uremic 
patients." | 


RESULTS 


The clinical data of the 11 children 
with: AN are shown in Table 1. Ail 
patients were recipients of first trans- 
plants, with the exception of patient 7 
who received a second transplant: 
Patient 10 had rejected the trans- 
planted kidney, and dialysis was 
started again four months before the 


Age at 
Transplant, 
Patient yt. Sex 


F' Mother 


M Mother 


Cadaver 


M Cadaver 


* At operation for hip prosthesis. 
TAlternate-day dose. l 
At death. 
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, Date of. . 


onset of symptoms of AN. The mean 
age of the patients, 11.3 years, and the 


Sex ratio, five boys: six girls, were 


similar to the mean age, of the 100 
children ‘who received transplants, 


' 10.6 years, and the sex ratio, 51 boys: 
‘49 girls. The ratio of children receiv- 
ing living related donor kidneys to 


cadaver kidneys, 8:3, was greater than 


‘the ratio in the total population,.46:54, 
but this differenée was not statistical- 


ly siznificant. T 
With the exception of patient 8; all 
patients with AN of the femoral heads 
or femoral condyles presented with 
pain in the involved joints. The AN of 


.the tali and carpal.navieulars in 


patient 1 was asymptomatic. In two 
children, roentgenograms taken at the 
onset of initial symptoms were nor- 


“mal. In patient 2, roentgenograms 
were normal at one and five months 


after the onsei of symptoms and 


. demonstrated AN at 11 months. In 


patient. 10. roentgenograms were-nor- 


mal initially and at two months, a 
‘bone scan showed AN of'hoth femoral 


heads at five months, and roentgeno- 


grams demonstrated AN on the right 


at eight months and on the left at 15 
months. ,.. BOX. www LS 


TREATMENT AND COURSE 


- The seven children with sympto- i 
matic AN of one or both hips were 


Table 1.—Clinical Data 


+ After 
- Transplantation 


Onset of . : 
Symptoms, Diagnosis, At 
Transplant . mo’ mo 


Dlagnosis 


- 


treated with limited weight bearing 


when the diagnosis was established. 


Three of these children subsequently 
required hemiarthroplasty or total 
arthroplasty because of progressive 
eollapse of the femoral heads and 


` pain. Patient 1, who had involvement 


of. both hips, had insertion of an 
Austin-Moore prosthesis on the left 
after 15 months. Twelve years later 


‘she was asymptomatic, and roentgen- 


ograms showed healing, with sclerosis 
of the right femoral head. Patient 2 


: had a total hip replacement after 72 


months and was asymptomatic 3% 
years later, Patient 10 was scheduled 


for a total hip replacement on the 


right after 11 months in December . 
1971; she had mild changes of AN on 
the left that had not progressed. In 
two patients (5 and 6) pain disap- 
peared, but roentgenographic changes 
of AN progressed. Patient 5 died after 
18 months, and patient 6 had degener- 
ative joint disease five years later 
(Figure). Two patients (9 and 11) were 
being treated with limited weight 
bearing in December 1977, and both 
showed: roentgenographic progression 


. of AN. The only patient with asymp- 


tomatic AN of the hips (patient 8) was 
not treated and demonstrated com- 
plete roentgenographic healing within 
three years. l l 
Symptoms of AN .of the knees 


Prednisone, 
-mg/day ` 


At l Bones 
Follow-up involved 
7.5* Both femoral heads; both ` 
2 tail; both carpal naviculars 
,15* - Right femoral head; left fe- 
moral condyle 


Both femoral heads; both 
femoral condyles 


Both femoral heads; both . 
. femoral condyles 


Both femoral heads; left fe- 
moral condyle 


Right femoral head : 
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Left, Initial roentgenogram of patient 6. Mottled lysis and sclerosis of femoral head 
accompanied by fragmentation and mild collapse. Right, Five years later, there is 
progressive collapse accompanied by severe secondary degenerative joint disease and 
remodeling of femoral neck and acetabular roof. 


Before Transplant 


MÀ 
Avascular 


Necrosis 
Patients 
8.9 —- 1.4 


7.1 —- 2.8 


Serum calcium level, mg/dl* 
Serum phosphorus level, mg/dl* 


Serum alkaline phosphatase 
level, IU /liter* 


Ratio of patients with elevated 
parathyroid hormone level 4:5 


Ratio of patients with osteo- 
dystrophy 
Duration of renal failure, mo* 
Duration of dialysis, mo* 
Serum creatinine level, mg/dl* 
*Mean + SD. 


TFor difference between groups, P < .05. 
For difference between groups, P < .02. 


regressed spontaneously and only two 
patients (3 and 4), who were sisters, 
were treated with limited weight 
bearing. Although residual changes of 
AN have persisted on roentgenograms 
in all cases, there has not been 
progression to collapse or degenera- 
tive joint disease. The AN of the tali 
and carpal naviculars in patient 1 has 
remained asymptomatic for 12 years, 
although roentgenographie changes 
persist. 


CONTRIBUTING FACTORS 


A comparison of the amount of 
prednisone received by the children 
with AN and the children in the 
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37.6 + 38.5 
3.8 + 3.7 


After Transplant 
N 
Avascular 

Necrosis 
Patients 
10.1 0.9 


3.0 + 0.7 


Control 
Patients 


Control 
Patients 


9.3 + 0.7 
5.2 + 1.41 


4.2 x 1.51 
120 + 91 
4:6 


16.0 + 9.7 
2.8 + 3.3 





control group is shown in Table 2. 
There was no difference between the 
groups in the number of children 
receiving prednisone in the year 
before transplantation and in the 
mean cumulative dose of prednisone 
per square meter at three, six, 12, and 
24 months after transplantation and 
in the total dose received. The number 
of children who received pulse doses of 
methylprednisolone was similar in the 
two groups. 

Data pertaining to calcium and 
phosphorus metabolism and renal fail- 
ure in the two groups are shown in 
Table 3. In the children with AN, the 
mean serum phosphorus level was 


Table 2.—Prednisone in Avascular 
Necrosis and Control Patients 


Avascular 
Necrosis 
Patients 


Control 
Patients 


No. of patients 


No. receiving 
prednisone in 
year before 


transplant 
Mean cumula- 
tive predni- 
sone dose, 
mg/sq m 
3 mo 3,368 3,466 
6 mo 4,211 
8,336 8,086 
11,893 14,087 


Total dose 14,207 12,432 





significantly higher (P < .05) before 
transplantation and significantly low- 
er (P — .02) after renal transplanta- 
tion than in the control children. 
Although a higher percentage of chil- 
dren with AN had roentgenographic 
evidence of hyperparathyroidism both 
before and after transplantation, 
these differences were not signifi- 
cant, and there were no significant 
differences in serum calcium and 
alkaline phosphatase levels and the 
pereentage of children with elevated 
PTH levels, either before or after 
transplantation, in the two groups. 
The duration of renal failure was 
greater in the children with AN, but 
this difference was not significant. 
The duration of dialysis and the serum 
creatinine level after transplantation 
were similar in the two groups. 


COMMENT 


Avascular necrosis, primarily af- 
fecting the femoral heads and femoral 
condyles, developed in 11% of children 
after transplantation. The mean age 
of the children at diagnosis was 13 
years, which is older than the age at 
which AN of the femoral head devel- 
ops in normal children, 4 to 10 years, 
but is similar to the age of children 
with AN reported from another trans- 
plant center." The incidence of 11% 
compares with incidences of 0% to 20% 
reported from six pediatric transplant 
programs, *'" and 6% to 34% in 
programs in which most of the 
patients were adults. In ten of the 
children, the diagnosis was confirmed 
on roentgenograms taken after the 
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children complained of pain in the 
hips or knees. Although roentgeno- 
graphie bone surveys were not rou- 
tinely obtained and some asympto- 
matic cases may have been missed, IV 
urograms were performed in most of 
the 100 children, and review of these 
films disclosed unsuspected AN of the 
hips in only one child. 

Several factors may lead to confu- 
sion in the diagnosis of AN. Many 
patients have complaints of nonspe- 
cific musculoskeletal pain in the 
immediate months after transplanta- 
tion, which may be mistaken for the 
pain of AN." On the other hand, the 
pain of AN may appear a number of 
months before the diagnosis can be 
eonfirmed roentgenographically. Pa- 
tient 10 in this series had hip pain for 
eight months before the characteristic 
roentgenographic changes of AN ap- 


— peared, although a technetium Tc 99m 


methylene diphosphate bone scan 
showed decreased uptake in the femo- 
ral heads after five months. Bone 
scans have been reported to be more 
sensitive than roentgenograms in de- 
tecting AN, and, in a recent study,'* 12 
of 27 patients had abnormal fluorine 
18 scans of the hips after transplanta- 
tion, and roentgenographic evidence 
of AN eventually developed in four. 
The recommended treatment for 
AN of the hips and knees is limited 
weight bearing, but there are few 
data concerning the effects of this 
treatment and the long-term course of 
AN in patients after transplantation. 
The necessity for hemiarthroplasty or 
total arthroplasty in AN of the hips in 


adults has varied from 22% to 75% in 


four series, *** whereas surgical 
treatment has seldom been necessary 
for AN at other joints. Four out of five 
affected femoral heads and one 
humeral head were replaced in chil- 
dren at Los Angeles Childrens Hospi- 
tal.” In our series, symptoms of AN of 
the knees resolved regardless of treat- 
ment, and, although roentgenographic 
findings persisted in every case, there 
was no progression to degenerative 
disease during the period of follow-up. 
On the other hand, the seven children 
with symptomatic AN of the hips, all 
of whom were treated with limited 
weight bearing, showed roentgeno- 
graphic progression of the lesion. 
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Three required hip replacement, one 
of them seven years after the onset of 
symptoms, and a fourth has severe 
degenerative joint disease six years 
after the onset of symptoms. During 
the period of observation of one to 12 
years, only three of 14 affected hips 
showed roentgenographie healing, 
and AN had been an incidental find- 
ing in two of these. 

Avascular necrosis was first de- 
scribed in a patient treated with adre- 
nal corticosteroids in 1957," and the 
association of AN and corticosteroid 
therapy has subsequently been docu- 
mented in a variety of clinical 
settings. Avascular necrosis has also 
oecurred in patients with Cushing's 
disease," and there is considerable 
evidence that corticosteroid therapy is 
the primary factor involved in the 
development of AN after transplanta- 
tion. In a previous report from our 
institution including adults and chil- 
dren, Harrington et al? found that the 
incidence of AN decreased from 32% 
to 2% after March 1967, coincident 
with a reduction in steroid dose from 
3.0 g to 1.2 g during the first three 
weeks after transplantation. We have 
confirmed this relationship in the 
present series: AN developed in four 
of seven children who received trans- 
plants before March 1967, whereas AN 
developed in only seven of 98 who 
received transplants after March 1967. 
similarly, in a review of published 
cases from nine centers, Ibels et al* 
found that there was a correlation 
between the mean prednisone dose 
during the first month after trans- 
plantation and the incidence of AN. 

Despite these findings, many inves- 
tigators have noted conspicuous vari- 
ability in the amount of prednisone 
received by patients in whom AN 
develops and have been unable to find 
a difference between the prednisone 
dose of those in whom AN developed 
and those in whom it did not. In six 
studies****"* in which the dose of 
prednisone was compared in patients 
with AN and controls after transplan- 
tation, in only one? was a relationship 
between prednisone dose and AN 
demonstrated. Comparing patients 
with AN and controls matched for 
age, sex, donor source, and date of 
transplant, we could find no differ- 


ence in cumulative prednisone dose at 
3, 6, 12, and 24 months after trans- 
plantation and the total dose received. 
A case in which a recipient of a trans- 
plant from an identical twin did not 
receive any corticosteroid therapy but 
in whom AN nevertheless developed 
has been reported." 

Because of the equivocal relation- 
ship between prednisone dose and 
AN, several investigators have sug- 
gested that other factors, such as 
abnormal calcium and phosphorus me- 
tabolism and secondary hyperpara- 
thyroidism, may also contribute to the 
development of AN after transplanta- 
tion. Briggs and associates? showed 
that eight of 11 patients with AN 
after transplantation had roentgeno- 
graphie evidence of secondary hyper- 
parathyroidism before transplanta- 
tion compared with one of ten control 
patients. After transplantation, the 
serum calcium levels were higher and 
the serum phosphorus levels lower in 
the AN than in the control patients at 
six to 18 months, suggesting the 
persistence of secondary hyperpara- 
thyroidism in the AN patients. Chat- 
terjee and associates” found that the 
incidence of AN was 44% in patients 
with biochemical evidence of hyperpa- 
rathyroidism after transplantation 
compared with 7% in patients without 
such evidence, and Ibels et al^ found 
histologic changes of hyperparathy- 
roidism as well as osteoporosis in the 
bones of patients undergoing arthro- 
plasty for AN. 

In our series, the increased serum 
phosphorus level before transplanta- 
tion and the decreased serum phos- 
phorus level after transplantation in 
patients with AN suggest a relation- 
ship between hyperparathyroidism 
and the development of AN. The fact 
that five of nine patients had roent- 
genographie evidence of hyperpara- 
thyroidism at the time AN developed 
whereas only one of seven control 
patients had hyperparathyroidism at 
a comparable period after transplan- 
tation is also suggestive, although this 
difference was not statistically signif- 
icant. 

It is of interest that AN of the hips 
progressed despite a decrease in pred- 
nisone dosage in five of the patients, 
including two in whom prednisone 
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therapy was discontinued when dialy- 
sis was started again. It is also note- 
worthy that three patients were 
receiving alternate-day steroids when 
AN was diagnosed, and in one of 
these, AN progressed for five years 
despite low-dose alternate-day thera- 
py. This is similar to the experience of 
Reed and associates? who found no 


roentgenographic improvement in AN - 
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when prednisone therapy was 
changed from daily to alternate-day. 
Although it has recently been re- 
ported that abnormal bone scans for 
AN can revert to normal when predni- 
sone is changed from daily to alter- 
nate-day therapy," it appears that 
AN of the hips that has reached the 
stage of roentgenographic recognition 
is frequently irreversible and may 
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® Stronayloides stercoralis is an intesti- 


- . mal nematode of man that is still regularly 
= encountered in many parts of the United 


States. ^t-ongyloidiasis should be consid- 
ered in any child with unexplained eosino- 


.. philia, steatorrhea, protein-losing enter- 


opathy, or chronic diarrhea, especially if 
associated with weight loss, growth fail- 
ure. of recurrent upper abdomina! pain. 


- This parasite should be ruled out in any 


patient from an endemic region who is to 
be ireeted with corticosteroids or immu- 


|... mosuppressive agents. Microscopical! ex- 
amination of duodenal fluid, Baermann’s 
— . fec?! extraction technique, or the Haradi- 
- Mori stoo! 


culture method may be 
required to make a diagnosis because the 


= Organism ie not routinely found in concen- 
— trated feces even after multiple examina- 


tions in some infected individuals. A diag- 


nosis of strongyloidiasis is important 


because the disease is curable. 
(Am J Dis Child 132:1130-1136, 1978) 
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- Strongyloidiasis in Childhood 


X Joseph A. Burke, MD 


trongyloidiasis is endemic in many 
rural areas in the southern part 
of the United States.'* Occasional 
cases have been seen in northern parts 
of the country. It is expected that 
imported strongyloidiasis will be en- 
countered with increasing frequency 
in the North and in metropolitan 
areas because of recent demographic 
factors, such as extensive migration 
from the rural South to industrial 
areas, the large influx of immigrants 
to urban centers from endemic re- 
gions such as Puerto Rico and Mexico,' 
and the recent residence of large 
numbers of American servicemen in 
endemic areas of southeast Asia.’ 
Once an infection with Strongyloides 
stercoralis has been acquired, the 
parasite may persist in its host for 
decades via the cycle of autoinfec- 
tion.* 

Although many individuals infected 
with S stercoralis are asymptomatic, 
this parasite can cause a broad spec- 
trum of clinical manifestations.'* Re- 
cent reports suggest that strongyloi- 
diasis produces more disease than 
currently appreciated.'^'* Seventeen 
cases of strongyloidiasis were diag- 
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nosed at the University of Kentucky 
Medical Center, Lexington, during 
1976. A lack of awareness of the spec- 
trum of symptoms associated with S 
stercoralis infection and the fact that 
the disease may be diffieult to diag- 
nose account for many overlooked 
cases.^'" In addition, depressed de- 
layed hypersensitivity as a result of 
intereurrent disease, malnutrition, 
corticosteroids, or immunosuppressive 
drugs may convert an unrecognized 
asymptomatic infection into a poten- 
tially lethal massive hyperinfection.'^ 
The purpose of this report is to 
direct attention to the problem of 
strongyloidiasis. Increased awareness 
of the possibility of strongyloidiasis in 
children should lead to earlier diagno- 
sis and improve the prognosis of this 
potentially lethal,? but treatable, par- 
asitic infection. Five children who 
were evaluated and treated at the 
University of Kentucky Medical Cen- 
ter are described to illustrate impor- 
tant clinical, diagnostic, or therapeu- 
tic points. The discussion reviews the 
morphology and life cycle of S sterco- 
ralis and the epidemiology, clinical 
manifestations, pathology, diagnosis, 
and treatment of strongyloidiasis. 


REPORT OF CASES 


Case 1.—This patient was hospitalized at 
84 years of age because of intermittent 
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crampy upper abdominal pain of 17 days’ 
duration. There was a two-week history of 
anorexia, lethargy, vomiting, and diarrhea. 
The stools looked like pea soup and 
numbered three to five per day. He had lost 
2.7 kg. On admission, the patient weighed 
23 kg (15th percentile) and was 124 cm tall 
(25th percentile). Results of the physical 
examination were normal, except for a 
moderately distended abdomen and mild 
 epigastrie tenderness. 

Laboratory findings included the follow- 
ing values: hemoglobin, 13.4 g/dl; hemato- 
erit, 40%; WBC count, 50,200/cu mm, with 
.. 8% neutrophils, 78% eosinophils, 12% lym- 
phocytes, and 4% monocytes. The feces was 
positive for occult blood. A stool culture 
was negative for enteric pathogens. Three 
stool specimens were negative for para- 
sites. Rhabditiform larvae of S stercoralis 
were found in his fourth stool specimen. An 
enzyme-linked immunosorbent assay for 
Toxocara was negative. Chest and upper 
gastrointestinal tract roentgenograms 
were normal. 

. The patient was treated with thiabenda- 
zole, 25 mg/kg of body weight twice daily 
for two days. The vomiting, diarrhea, and 
abdominal pain stopped two days after 
therapy was instituted. When evaluated 
_ five weeks later, the patient was asympto- 
matic and had gained 2.3 kg. His WBC 
count was 8,400/cu mm, with 4% eosino- 
phils. 


Epigastric pain, vomiting, diarrhea, 
and weight loss are prominent symp- 
toms in many children. This case also 
demonstrates that an eosinophilic leu- 
kemoid reaction may occur in strongy- 
loidiasis. 

Case 2.—A female infant weighed 3.5 kg 
at birth. During the first month of life, she 
developed nonbilious vomiting. The patient 
was hospitalized at 6 months of age 
because of intermittent vomiting and fail- 
ure to thrive. There was no history of 
pulmonary disease, diarrhea, or abdominal 
pain. On admission, the infant weighed 3.9 
kg (less than the third percentile) and was 
58 em long (less than the third percentile). 
She had decreased subcutaneous tissue, 
generalized muscle wasting, and a dis- 
tended abdomen. 

The results of a complete blood cell count 
were as follows: hemoglobin level, 15.6 
g/dl; hematocrit value, 46%; WBC count, 
22,400/cu mm, with 13% neutrophils, 8% 
band forms, 12% eosinophils, and 67% 
lymphocytes. A repeated WBC count 
several days later was 21,600/cu mm, with 
28% eosinophils. A stool culture was nega- 
tive for enteric pathogens. Sedimentation 
rate and serum immunoelectrophoresis 
values were normal. Two stool specimens 
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contained rhabditiform larvae of S sterco- 


ralis. A chest roentgenogram was nor-. 


mal. 

During the first ten days in the hospital, 
she gained only 105 g and had five to 11 
loose, green or brown, foul-smelling stools 
per day. Twelve days after admission, the 
patient was treated with thiabendazole, 25 
mg/kg of body weight twice daily for two 
days. She gained 1,025 g during the ensu- 
ing 12 days and the diarrhea ceased. Figure 
1 shows her subsequent weight gain. 


Marked growth failure and vomit- 
ing were the predominant symptoms 
in this infant. These problems were 
promptly reversed by appropriate 
therapy. How this patient acquired 
strongyloidiasis so early in life is 
unknown. It is possible she became 
infected at birth. 


Case 3.—A 7'4-year-old boy was referred 
because of anorexia, diarrhea, and upper 
abdominal pain of two weeks’ duration. He 
had lost 0.9 kg. There was no history of 
cough or wheezing. Results of the physical 
examination were normal. 

The WBC count was 17,400/cu mm, with 
52% neutrophils, 3% band forms, 21% eosin- 
ophils, 20% lymphocytes, and 4% mono- 
cytes. Chest roentgenogram was normal. A 
stool culture was negative for enteric 
pathogens. Four stool specimens were 
negative for parasites. A sample of duode- 
nal contents was obtained with a length of 
nylon yarn coiled inside a weighted gelatin 
capsule.'*.'* The duodenal sample contained 
rhabditiform larvae of S stercoralis. 

The patient was treated with thiabenda- 
zole, 25 mg/kg of body weight twice daily 
for two days. When evaluated one month 
later, the patient was asymptomatic. The 
WBC count, was 10,600/cu mm, with 4% 
eosinophils. 


In this case, microscopical examina- 
tion of duodenal fluid was necessary 
to establish a diagnosis because four 
stool examinations were negative for 
S stercoralis. 


Case 4.—A female child was hospital- 
ized at 4 years and 11 months of age for 
evaluation of short stature. There was no 
history of vomiting, diarrhea, or abdominal 
pain. Physical examination disclosed a 
lethargie child, with a hoarse ery and a 
protuberant abdomen. She weighed 16.3 kg 
(25th percentile) and was 86 cm tall (less 
than the third percentile). 

The serum thyroxine level was 2.7 ug/dl 
(normal, 5 to 12 ug/dl); the triiodothyro- 
nine level was 112 ng/dl (normal, 72 to 215 
ng/dl); the thyroid-stimulating hormone 
concentration was greater than 100 „U/ml 


(normal, less than 10 uU /ml). An iodine 131 
radioisotope scan showed no radioactive 
iodine in the region of the lower neck. 
There was a small amount of radioactivity 


in the midline at the base of the tongue. | 


The child's short stature was attributed to 
hypothyroidism secondary to an embryo- 
logical defect resulting in a small sublin- 
gual thyroid gland. She was treated with 
levothyroxine sodium. 

The results of a complete blood cell count 
obtained at the time of admission to the 
hospital were as follows: hemoglobin level, 
11.7 g/dl; hematocrit value, 33%; WBC 
count, 10,400/cu mm, with 22% neutrophils, 


3% band forms, 23% eosinophils, 45% 


lymphocytes, and 6% monocytes. A stool 


. examination was ordered because of the 


unexplained eosinophilia. The feces con- 
tained rhabditiform larvae of S stercoralis 
and ova of Trichuris trichiura. The 
patient was treated with 400 mg of thia- 
bendazole twice daily for two days. 


Many individuals infected with S 
stercoralis are asymptomatic. A para- 


sitic infection was suspected in this- 


child only after a routine blood cell 
count demonstrated the presence of 
an unexpected peripheral eosinophil- 
ia. 


Case 5.—A female infant was hospital- 
ized at 1 year and 3 months of age because 
of vomiting and diarrhea of three weeks’ 
duration. There was a one-week history of 
abdominal distention. The stools were 
watery, green, foul-smelling, and num- 
bered six to ten per day. On admission, the 
infant weighed 8.6 kg (between the third 
and tenth percentiles) and was 76 em long 


(25th percentile). She had a moderately 


distended abdomen and 2-- pitting edema 
of the lower extremities. The hemoglobin 
level was 10.1 g/dl, and the hematocrit 
value 37%. The WBC count was 10,000/cu 
mm, with 34% neutrophils, 36% band forms, 
3% eosinophils, 32% lymphocytes, and 4% 
monocytes. The total serum protein con- 
centration was 3.6 g/dl, with an albumin 
level of 2.6 g/dl. Repeated urinalyses were 
negative for protein. Roentgenographic 
examination of the upper gastrointestinal 
tract showed thickened duodenal mucosal 
folds, mild dilation, and segmentation of 
the barium column. A stool culture was 
negative for enteric pathogens. Several 
stool specimens were guaiac positive. 
Microscopical examination of stool dis- 
closed many rhabditiform larvae of S ster- 
coralis. Four percent of an intravenously 
injected dose of chromated Cr 51 serum 
albumin was recovered in a 96-hour stool 
collection (normal, less than 1% of the 
administered dose), 

The patient was treated with 200 mg of 
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thiabendazole twice daily for three days. 
When evaluated in the outpatient clinic 
one month after treatment, the infant was 
asymptomatic. The total serum protein 
concentration was 5.1 g/dl, with an albu- 
min level of 3.9 g/dl. Her stool was nega- 
tive for parasites. Stool specimens from 
two of four siblings contained rhabditi- 
form larvae of S stercoralis. The family 
was poor and lived in a remote rural section 
of Clay County, Ky. The children defecated 
promiscuously on soil near the house. They 
did not wear shoes during the summer. 


A protein-losing enteropathy char- 
acterized by excessive protein loss 
into the feces and hypoalbuminemia 
may develop in patients with large 
worm burdens.'*:'* This case also dem- 
onstrates that individuals with symp- 
tomatic strongyloidiasis may exhibit 
no peripheral eosinophilia. 


COMMENT 
Life Cycle of 
Strongyloides stercoralis 


The parasitic form of S stercoralis 
is the adult female, which measures 
just over 2 mm in length and 40 to 50 u 
in width.'* Their normal habitat is the 
duodenum and the first part of the 
jejunum, although in very heavy 
infections worms may extend from 
the pyloric canal to the colon. The 
gravid female lives embedded within 
the intestinal mucosa, where it ovipos- 
its several dozen eggs per day. The 
embryonated eggs hatch almost im- 
mediately and release rhabditiform 
larvae that migrate to the intestinal 
lumen. 

There are three life cycles that 
noninfective rhabditiform larvae may 
undergo. In the direct cycle, the larvae 
are excreted with the feces and devel- 
op directly into infective filariform 
larvae in warm, moist soil. An infec- 
tion is initiated when filariform 
larvae penetrate skin, usually bare 
feet. They migrate to the lungs and 
break out of the pulmonary capillaries 
into the alveoli. They molt several 
times to become adolescent worms 
that ascend the respiratory tract to 
the pharynx, are swallowed, pass to 
the small intestine, and mature into 
adults. The time interval from pene- 
tration of skin by infective larvae to 
the development of ovipositing fe- 
males is 17 to 28 days. In the second 
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type of life cycle, the indirect or free- 
living cycle, rhabditiform larvae 
passed in feces develop in soil into 
mature males and females. After 
copulation and fertilization, the grav- 
id females deposit eggs in soil and 
new rhabditiform larvae are pro- 
duced. They may repeat the indirect 
life cycle or develop directly into 
infeetive filariform larvae. Autoinfec- 
tion or hyperinfection is the third type 
of life cycle. Under circumstances that 
are not well understood, rhabditiform 
larvae mature into filariform larvae 
within the intestine of the host. These 
infective larvae may gain access to the 
mesenteric venules or lymphatics by 
penetrating the intestinal mucosa (in- 
ternal autoinfection) or the perianal 
skin (external autoinfection). Autoin- 
fection provides a mechanism by 
which a patient’s worm burden can be 
replenished or increased even though 
the host may never again come in 
contact with contaminated soil. 


Epidemiologic Study 


Strongyloides stercoralis has a 
worldwide distribution.^ The preva- 
lence of infection varies inversely 
with socioeconomic level and is high- 
est in warm, moist regions where 
sanitary practices are poor. Although 
not highly prevalent, strongyloidiasis 
is found throughout much of the 
United States (Table).'25 1:12:22: Tt is 
endemic in some rural areas of the 
South. High infection rates have also 
been encountered among residents at 
some institutions for the mentally 
retarded." 

This small nematode is primarily a 
parasite of man, although dogs, chim- 
panzees, and a few other mammals 
have been found to be naturally 
infected. Except in rare instances, 
lower animals are not thought to be 
important sources of human. infec- 
tion.” Most human infections are 
acquired outdoors when polluted soil- 
containing filariform larvae comes in 
contact with skin. In contrast, the 
spread of infection among children in 
homes for the retarded is primarily an 
indoor infection acquired via the 
buccal mucosa after the act of licking 
or sucking of fingers or objects 
contaminated with infective fecal ma- 
terial. 


Clinical Features 


Although many individuals infected 
with S stercoralis are asymptomatic, 
this parasite may produce a broad 
spectrum of clinical manifesta- 
tions.' 55 The most common symp- 
tom is intermittent abdominal pain of 
mild to severe intensity. >?" Al- 
though the location varies, in most 
instances it is found in the upper part 
of the abdomen, especially in the 
epigastrium. It has been variously 
described as a dull, gnawing ache, a 
burning sensation, or a cramp-like 
discomfort and may be exacerbated 
by food or alcohol. Pressure to the area 
of discomfort frequently elicits pain. 
Diarrhea is another common symp- 
tom. It may be intermittent, often 
alternating with constipation, or 
chronic and continuous. The stools are 
frequently watery and mucoid but 
may resemble pea soup, ?*?' or be 
pale, bulky, and malodorous.** Stron- 
gyloidiasis should be suspected when 
peptic ulcer like pain occurs in associa- 
tion with eosinophilia and intermit- 
tent or chronic diarrhea.? Anorexia, 
nausea, vomiting, flatulence, malaise, 
weakness, weight loss, and abdominal 
bloating are frequently reported. 

Children with strongyloidiasis may 
have a celiac-like syndrome character- 
ized by anorexia, irritability, chronic 
diarrhea, cachexia, retarded growth, 
abdominal distention, and steator- 
rhea.*7:2*5» Proof that infection with 
S stercoralis is causally associated 
with this malabsorption syndrome is 
established when the clinical findings 
are reversed following elimination of 
the parasite with appropriate therapy. 
Excessive loss of proteins into the 
intestine, hypoalbuminemia, and pe- 
ripheral edema may develop in severe 
infections. !*»^ 

The initial penetration of skin by 
filariform larvae produces no signs or 
symptoms; however, repeated infec- 
tion may result in the development of 
a papular, pruritic, erythematous 
rash.^ Autoinfection may cause a 
distinctive form of cutaneous larva 
migrans involving the  buttocks, 
thighs, perineum, back, and abdomen, 
called larva eurrens.*? The characteris- 
tics of this rash are its rapid move- 
ment, averaging 10 cm/hr; its typical 
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distribution, with lesions starting 
within a 30-cm radius of the anal 
orifice; its tendency to recur for years 
if untreated; and the finding of rhab- 
ditiform larvae of S stercoralis in the 
patient's stool.” 

Cough, wheezing, dyspnea, periph- 
eral eosinophilia, and transient, mi- 
gratory pulmonary infiltrates (Loeff- 
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No. of % of Individuals 
Survey Patients infected With 
Year Examined S stercoralis Comments 





Kentucky Fulmer & Huempfner' 1963 125 
|. Harlan County 

Louisiana Hubbard et al^ 1972 8485 
New Orleans 

New York Yoeli et al" 1970 2410 
Staten Island 
Brooklyn Eveland et al’? 1975* 10,072 

Illinois Winsberg et al* 1973 358 
Chicago 

Tennessee Quinn* 1969 221 


ler's syndrome) occasionally accompa- 
ny the transpulmonary migration of 
larvae.**5*** The pulmonary signs and 
symptoms are nonspecific, uncom- 
mon, and generally mild except in 
 immunosuppressed patients with 
overwhelming infection." 
Massive hyperinfection usually oc- 
curs as an opportunistic infection 
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Fig 1.—Case 2. Prolonged growth failure in this infant was 
. promptly reversed by thiabendazole therapy. 


Fig 2.—Rhabditiform larva of Strongloides stercoralis from stool 
of patient with strongyloidiasis. 


Recent Surveys of Prevalence of Strongloides stercoralis in the United States | 
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when cell-mediated immunity is de- 
pressed as a result of disease (leuke- - 
mia, lymphoma, protein calorie mal- 
nutrition, etc) or following the admin- 


istration of | immunosuppressant - 
drugs, especially corticosteroids.'" Se- 
vere abdominal pain is a common - 
symptom. Nausea, vomiting, abdomi- 


nal distention, abdominal tenderness, 
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weakness, and eosinopenia are also 
frequently reported.**^ The enteritis 
and/or colitis associated with a heavy 
infection may cause severe diarrhea, 
dehydration, serum electrolyte abnor- 
malities, gastrointestinal protein loss, 
hypoproteinemia, edema, marked 
weight loss, anemia, paralytic ileus, 
and shock. That massive hyperinfec- 
tion is in need of wider recognition is 
indicated by a review of 103 cases by 
Dwork et al”; despite the presence of 
marked symptoms, 47% of the pa- 


tients were not suspected of having 


strongyloidiasis until autopsy. In fatal 
cases, death has been attributed to 
malnutrition, paralytic ileus, general- 
ized peritonitis, and Gram-negative 
septicemia that may lead to pneumo- 
nia or meningitis.*'^" In occasional 
cases, overwhelming pulmonary inva- 
sion causes diffuse bilateral broncho- 
pneumonia, and respiratory failure 
and may overshadow the gastrointes- 
tinal manifestations.^ 

Many nonspecific laboratory abnor- 
malities have been noted in strongy- 
loidiasis. Moderate or marked periph- 
eral eosinophilia and leukocytosis are 
present during the early stages of an 
infection? Later, as an infection 
becomes chronie, an eosinophilia of 
about 10% is typical. *^*? However, 
the eosinophil count is normal in some 
infected individuals," and eosinophil- 
ia is uncommon in patients with 
massive hyperinfection.^ Anemia is 
often present. Markedly elevated 
levels of serum immunoglobulin E are 
common.” Malabsorption of fat," 
D-xylose," vitamin B,.,* folic acid," 
and iron? have been demonstrated in 
some patients. The stool frequently 
contains occult blood.” 

The roentgenographic abnormali- 
ties are mainly limited to the lungs 
and the gastrointestinal tract. When 
larvae pass through the lungs, patchy 
areas of infiltration resembling bron- 
chopneumonia may be detected. The 
roentgenographic appearance of the 
small intestine in mild and subclinical 
cases is often normal. In moderately 
severe cases, abnormalities are usual- 
ly seen in the duodenum and proximal 
jejunum and include dilation, thicken- 
ing of the mucosal folds, and abnormal 
motility."*'* The transit time may 
be increased or decreased or there 
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may be alternating areas of hypermo- 
tility and hypomotility. A delay in the 
passage of barium through the third 
portion of the duodenum with promi- 
nent reverse peristalsis is a common 
finding. Nodular intramural defects 
secondary to granuloma formation are 
occasionally seen. In severe cases, 
there may be complete loss of the 
mucosal folds, prominent mucosal 
uleerations, and a narrowed, rigid, 
pipestem-like duodenum and/or jeju- 
num. These roentgenographic mani- 
festations must be differentiated 
from Crohn's disease, tuberculosis, 
and intestinal lymphoma. Plain x-ray 
films of the abdomen in patients with 
acute symptoms and very severe 
disease may show small bowel dilation 
and air-fluid levels. These findings 
resemble those seen in mechanical 
obstruction of the small bowel and 
may prompt an exploratory laparoto- 
my." The colon is occasionally in- 
volved in patients with massive hyper- 
infection, and the roentgenographic 
findings resemble those seen with 
granulomatous colitis or idiopathic 
ulcerative colitis.*^** 


Pathologic Features 


In some patients with mild intesti- 
nal strongyloidiasis, peroral small 
intestinal biopsy specimens of duode- 
num or jejunum are normal.*** In 
others, alterations of the small intesti- 
nal mucosa are found, such as stunted, 
swollen, or fused villi; prominent eo- 
sinophilic infiltration of the lamina 
propria; chronie inflammation of the 
mucosa with mononuclear cells; and 
increased epithelial mitoses in the 
crypts. The major pathological abnor- 
malities in mild and severe infections 
are found in the duodenum and jeju- 
num." 

DePaola et al described three 
different forms of enteritis in fatal 
eases of strongyloidiasis. Catarrhal 
enteritis, the mildest lesion, is charac- 
terized by mucosal congestion and 
edema, increased mucus production, 
and a moderate mononuclear and eo- 
sinophilie infiltration of the lamina 
propria. Microulcerations and mucosal 
hemorrhage are seen in some cases. 
Parasitic invasion is limited to the 
intestinal crypts and mucosa. In 
edematous enteritis, a form of inter- 


mediate severity, the mucosa and 
submucosa are thickened by edema. 
The villi are broad and blunted and 
resemble those seen in tropical sprue. 
There is a mild inflammatory reaction 
in the lamina propria, and parasites 
are encountered in all layers of the 
intestinal wall. In ulcerative enteritis, 
the most severe form, the wall of the 
small intestine is thickened by edema 
and fibrosis. There are mucosal atro- 
phy, macroscopic ulcerations, and a 
mixed inflammatory response; most 
of the inflammation is probably 
attributable to secondary bacterial 
invasion. Parasites are seen in all 
layers of the intestinal wall. All three 
forms of enteritis may be seen in the 
same patient in different regions of 
the intestine. The basic pathologic 
alteration in all types is thickening of 
the bowel wall secondary to edema or 
fibrosis or both. 

In fatal cases of strongyloidiasis 
with massive hyperinfection, the jeju- 
num, ileum, appendix, and colon may 
be extensively involved with an ulcer- 
ative enterocolitis.'^** Although eosin- 
ophilie infiltration is prominent in 
milder forms of strongyloidiasis, 
there is an absence of tissue and 
peripheral eosinophilia in most fatal 
cases. The inflammatory infiltrate is 
composed of lymphocytes, plasma 
cells, and neutrophils. Filariform lar- 
vae may be found in the mucosa, 
submucosa, muscularis, and serosa as 
well as the lymphatics, mesenteric 
nodes, mesenteric venules, and the 
liver. Invading viable larvae provoke 
little or no reaction; tubercle-like 
granulomas containing macrophages, 
lymphocytes, and foreign-body giant 
cells may be observed surrounding 
fragments of dead larvae. In some 
cases, colonic involvement is subtle 
and only detectable by microscopy. 

The migration of filariform larvae 
from pulmonary capillaries into al- 
veoli is accompanied by a variable 
amount of hemorrhage into the air 
spaces. The larvae are usually sur- 
rounded by neutrophils, erythrocytes, 
lymphocytes, desquamated epithelial 
cells, macrophages, and edema fluid. 
Massive hyperinfection is often asso- 
ciated with extensive larval migration 
in the lungs, widespread hemorrhagic 
pneumonia, and severe impairment of 
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pulmonary function to which may be 
added secondary bacterial infection. 
Occasionally, filariform larvae in the 
lungs gain access to the systemic 
circulation and are widely dissemi- 
nated throughout the body, especially 
to the kidneys, brain, and heart.** 


Diagnosis 


The diagnosis of intestinal strongy- 
loidiasis is made by identification of 
rhabditiform larvae in stool or duode- 
nal fluid (Fig 2). The actively motile 
rhabditiform larvae measure 200 to 
250 u in length by 14 to 16 u in width. 
They are readily distinguished from 
those of hookworm and the free-living 
rhabditis species by their short buccal 
chamber (approximately 4 p in 
length), and by the presence of a 
conspicuous genital primordium that 
is midway between the esophagus and 
anus. A diagnosis of autoinfection is 
occasionally made by recognizing the 
larger filariform larvae (about 700 u in 
length) in the feces.” 

The parasite is liable to be over- 
looked unless multiple stool specimens 
collected at 24- to 48-hour intervals are 
examined." Jones and Abadie'* 
found that a single stool specimen was 
positive in infected individuals only 
27% of the time. Five or more stool 
examinations increased the yield to 
80%. When the number of larvae in a 
stool specimen is small, the chance of 
discovery is increased if a concen- 
tration technique supplements the 
examination of direct fecal-saline 
smears.'* Of the routine concentra- 
tion methods, the formaldehyde-ether 
technique of Ritchie is recommended 
because zinc sulfate flotation is not 
very useful for diagnosis of strongy- 
loidiasis.^^" Cultivation of stool on 
filler paper using the Haradi-Mori 
test tube technique makes it possible 
to recover larvae otherwise unde- 
tected with the 10% formaldehyde- 
ether concentration procedure in some 
patients with light infections." The 
Haradi-Mori test tube cultivation pro- 
cedure is simple to perform and 
requires no special equipment.? Prob- 
ably the most efficient method for the 
recovery of strongyloides larvae in 
stool is Baermann's fecal extraction 
technique.'?** It provides a method for 
the concentration of larvae in a large 
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volume of stool, and it is as effective 
as the evaluation of duodenal con- 
tents.^ One disadvantage of Baer- 
mann's technique is that it is a 
cumbersome method ill adapted to 
routine use in the hospital laborato- 
ry. | 

In a suspected case, if the parasite 
cannot be found after a reasonable 
number of examinations of concen- 
trated stool specimens, and especially 
if the Haradi-Mori test tube cultiva- 
tion method and Baermann's extrac- 
tion technique are not available, duo- 
denal fluid should be evaluated. Most 
cases will be detected if the results of 
a duodenal aspirate and multiple stool 
examinations are combined.™* A com- 
parative study of the various tech- 
niques used to diagnose strongyloidia- 
sis using duodenal contents has shown 
that microscopical examination of 
upper small intestinal contents ob- 
tained with a nylon yarn coiled inside 
a weighted gelatin capsule is superior 
to the evaluation of duodenal fluid 
obtained by intubation and aspira- 
tion." Small intestinal biopsy is infer- 
ior to the evaluation of upper small 
intestinal contents for the diagnosis 
of strongyloidiasis.*** If pulmonary 
manifestations are present, sputum 
and gastric aspirate should be exam- 
ined.* 

In our patients, we evaluated two 
direct fecal smears, one in physiologie 
saline and one in Lugol's iodine stain. 
In addition, a portion of each speci- 
men was examined after it was 
concentrated by the formaldehyde- 
ether sedimentation technique. In a 
suspected case, if repeated examina- 
tions of concentrated stool specimens 
were negative, duodenal fluid or 
upper small intestinal contents were 
evaluated. 


Treatment 


All individuals harboring S sterco- 
ralis should be treated because of the 
pathogenic potential of the parasite. 
The drug of choice is thiabendazole, 25 
mg/kg of body weight twice daily for 
two days.?*^* Side effects frequently 
reported include anorexia, nausea, 
vomiting, and dizziness. Less common 
adverse effects are diarrhea, abdomi- 
nal discomfort, pruritus, weariness, 
and headache. A single course of 


treatment may fail to eradicate the 
organism in 10% to 20% of cases.**^* 
In such instances, a second course of 
treatment is indicated and usually 
successful. In immunodeficient pa- 
tients with massive hyperinfection, it 
may be difficult to eliminate the para- 
site." Adam and colleagues*' eradi- 
cated the parasite only after using the 
recommended daily dose of thiabenda- 
zole for at least two weeks. If thiaben- 
dazole is not tolerated, pyrvinium 
pamoate is an alternative drug with 
satisfactory cure rates. The dose is 5 
mg/kg of body weight per day in 
divided doses for seven days (maxi- 
mum dosage, 250 mg/day). The drug 
is best given after meals to reduce the 
side effects of nausea and vomiting. 
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Strongyloidiasis—Burke 


Special Feature 


Radiological Case of the Month 


Lionel W. Young, MD; Contributed by Richard E. McClead, Jr, MD; 
Martin Graham, MB, ChB; Barry D. Fletcher, MD 


aem History.—A 2,290 g, 35- 
week preterm infant girl was 
transferred to Rainbow Babies and 
Children's Hospital, Cleveland, at 3 
hours of age because of respiratory 
distress. The 30-year-old mother was 
gravida 3, para 1, abortus 1. Her preg- 
nancy was uncomplieated until 35 
weeks when a cesarean section was 
performed because of premature on- 
set of labor complicated by breech 
presentation. 

On admission, the infant was cya- 
notic in 60% oxygen. Examination of 
the chest showed an increased antero- 
posterior diameter, decreased chest 
excursion, intercostal retractions, and 
grunting respirations. The lungs were 
clear to auscultation. Examination of 
the heart was normal. The abdomen 
was soft with no distension, hepato- 
splenomegaly, or tenderness. The ar- 
terial blood gases in 65% fractional 
inspiratory oxygen (FIO.) were a pH 
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of 7.26, Pco, was 40 mm Hg, and Po, 
was 123 mm Hg. The initial chest 
roentgenogram is shown in Fig 1. 

After obtaining cultures, antibiotics 
were begun. The infant subsequently 
required continuous distending pres- 
sure ventilation (CDPV) delivered via 
the nasal route. Because of deteriorat- 
ing blood gases, she was intubated 
and placed on mechanical ventilation 
on the second day. With this mode of 
therapy, improvement was rapid. On 
the third day, blood cultures obtained 
at the time of admission were 
reported to be growing group B f- 
hemolytic streptococci. Despite im- 
provement of blood gases and reduc- 
tion of environmental oxygen from 
100% to 40%, multiple attempts to 
wean the child from CDPV were 
unsuccessful. A follow-up chest roent- 
genogram (Fig 2) showed an unex- 
pected finding. 
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Denouement and Diseussion 


Postnatal Appearance of Diaphragmatic Hernia 


Fig 1.—Anteroposterior roentgenogram of chest and abdomen 
on first day of life. 


Fig 2.—Anteroposterior roentgenogram of chest, age 12 days. 


Fig 3.—Liver-spleen scan made after injection of technetium Tc 
99m sulfur colloid showed elevation of right lobe of liver consis- 
tent with intrathoracic herniation. Marker indicates xiphoid 
process of sternum. 


The initial original roentgenogram 
of the chest and abdomen (Fig 1) 
showed a very mild, diffuse, bilateral, 
reticulogranular pattern compatible 
with hyaline membrane disease. The 
abdominal viscera were in normal 
position. However, the subsequent 
chest roentgenogram (Fig 2) showed 
opacification of the lower portion of 
the right hemithorax and shift of the 
mediastinal structures to the left. The 
well-inflated right lung was seen in 
the upper half of the right hemithorax 
and it extended across the anterior 
mediastinum into the left side of the 
chest. An important observation was 
the change in position of the bowel in 
the right upper abdominal quadrant. 
Its relationship to the inferior surface 


of the liver indicated cephalad migra- — 


tion of the liver into the chest. A 
technetium Te 99m sulfur colloid scan 
of the liver and spleen confirmed the 
intrathoracic position of the liver (Fig 
3). Differential diagnoses included 
eventration of the diaphragm, dia- 
phragmatie hernia, and diaphragmat- 
ic paralysis. Eventration seemed un- 
likely because of the normal position 
of the right hemidiaphragm at birth; 
diaphragmatic paralysis was dis- 
carded because of absence of asso- 
ciated Erb’s or facial palsy and a lack 


of history of birth trauma.' At opera- 
tion, a large Bochdalek (posterolater- 
al) diaphragmatic hernia was found 
and reduced successfully. The patient 
had an uneventful postoperative 
course. 

Foramen of Bochdalek hernias 
usually cause considerable respiratory 
distress at birth and are usually pres- 
ent on roentgenograms in the imme- 
diate postnatal period. They are usual- 
ly left-sided.* On the other hand, 
hernias through the foramen of Mor- 
gagni are usually right-sided and need 
not be present at birth, although they 
are commonly smaller than the hernia 
found in our patient. 

Glasson et al recently reviewed 
congenital posterolateral diaphrag- 
matic hernias in children with pre- 
viously normal chest roentgenograph- 
ic findings. They report three cases 
and refer to an additional eight in the 
literature. Hurdiss et alt have de- 
scribed a 12th case. Of these patients, 
five had left-sided hernias and seven 
had them on the right side. 

Presumably, the abdominal organs, 
ie, liver or spleen, may occlude the 
hernial defect until the gradient 
between intra-abdominaland intratho- 
racic pressures can no longer be resist- 
ed, at which time, the abdominal 


contents herniate into the thorax. We 
would speculate that the child’s initial 
roentgenograms continued to be nor- 
mal because of adequate pulmonary 
inflation due to assistance with 
CDPV. With resolution of her alveolar 
atelectasis (presumptive hyaline 
membrane disease) and reduction of 
CDP, the liver was then able to 
herniate into the right side of the 
chest cavity. 

Appropriate surgical intervention 
in these patients should provide 
normal pulmonary function since nor- 
mal fetal lung growth and develop- 
ment are expected in the absence of 


an intrathoracic hernial mass in 
utero. 
This ease is a reminder that 


previously normal roentgenographic 
findings do not exclude the possibility 
of neonatal diaphragmatic hernia. 
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Radiological Case of the Month —Young 


Clinical Memoranda 


Congenital Mesoblastic Nephroma 


The clinical findings of an upper 
abdominal mass, abdominal bruit, and 
congestive heart failure in a neonate 
invariably suggest a diagnosis of 
hemangioma of the liver. Abnormal 
arteriovenous communications have 
rarely been described in other abdom- 
inal tumors.' We have recently had the 
opportunity to care for an infant with 
a congenital mesoblastie nephroma 
who developed congestive heart fail- 
ure during the first 12 hours of life. 
An arteriovenous shunt through the 
highly vascular renal tumor appeared 
to play an important role in the patho- 
genesis of this patient's cardiac 
decompensation. 


Report of a Case.—A 2,960-g male infant 
was born to a gravida 3, para 2, abortus 0 
mother following a 35-week gestation 
complicated by polyhydramnios. Apgar 
scores at one and five minutes were 6 and 
9, respectively. Pulse rate was 158 beats 
per minute; respirations, 48/min. There 
was no cyanosis or grunting. On the initial 
physical examination, a large right upper 
quadrant abdominal and flank mass was 
noted. The liver edge could not be clearly 
distinguished from the mass. The tumor 
did not transilluminate. 

Roentgenograms demonstrated moder- 
ate cardiac enlargement with increased 
pulmonary vascularity, and an abnormal 
soft tissue density in the right upper 
quadrant. Intravenous pyelography dis- 
closed a normal left kidney, ureter, and 
bladder. The right kidney was displaced 
inferiorly, and the pelvocalyceal system 
was markedly distorted by a mass at the 
upper pole. Abdominal sonography defined 
the solid nature of the lesion, but failed to 
clearly distinguish the organ of origin. 

Twelve hours after birth, the infant 
developed evidence of cardiac decompensa- 
tion. Tachypnea (respirations, 88/min) and 
tachycardia (pulse rate, 168 beats per 
minute) were noted. The blood pressure 
was 86/42 mm Hg. There was no cyanosis. 
A soft continuous bruit was audible over 
the abdominal mass. A grade 3/6 systolic 
murmur that radiated to the left scapular 
area was present at the left sternal border. 
Peripheral pulses were prominent. Re- 
peated chest roentgenograms demon- 
strated an increase in the pulmonary 
vascularity and greater cardiac enlarge- 
ment. The cardiothoracic ratio was 0.7. The 
infant responded rapidly to the adminis- 
tration of digitalis, diuretics and oxygen. 

On the second day of life, a transumbili- 
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cal abdominal aortogram was obtained. 
The right renal artery was very large and 
deviated inferiorly. It supplied a 6-cm 
vascular mass in the upper pole of the right 
kidney (Figure). The hepatic arterial sup- 
ply was normal. Because of the persistence 
of mild congestive heart failure and 
the precordial and abdominal bruits, car- 
diac catheterization was performed; it 
showed a left-to-right shunt at the level of 
the right kidney and a small patent ductus 
arteriosus (Table). 

At surgery, a 6-cm vascular mass was 
found to be arising from the upper pole of 
the right kidney, with no evidence of local 
invasion or intraabdominal metastasis. A 
right nephroureterectomy was performed. 
The precordial murmur disappeared during 
the immediate postoperative period. Re- 
covery was uneventful and the infant was 
discharged to home on the sixth postopera- 
tive day. Digitalis was discontinued prior 
to discharge. There has been no further 
evidence of a cardiac murmur or of conges- 
tive heart failure. 

The kidney weighed 96 g. Approximately 
80% of the renal parenchyma was replaced 
by a circumscribed, firm, white tumor 5.5 
em in diameter. The cut surface was trabe- 
culated and glistening. On histologic exam- 
ination, there was a transition from normal 
renal tissue into a solid mass composed of 
interweaving bands of fibromyomatous 
stroma. Within the tumor there were 
large abnormal vascular spaces lined with 
endothelium. 


Comment.—In this infant, severe 
cardiac decompensation 12 hours after 
delivery was a cause for grave 
concern. There were several factors 
that theoretically allowed this patient 
to progress so rapidly into congestive 
heart failure: (1) prematurity, (2) 
arteriovenous shunting, and (3) a 
patent ductus arteriosus. The pulmo- 
nary arteries of premature infants 
have relatively thin medial muscular 














Site 


Left atrium 


Cardiac Catheterization Data 


Total pulmonary vascular resistance, dyne sec cm~-* 


coats.2 This results in a very rapid 
decrease in pulmonary vascular 
resistance and increased right-sided 
cardiac pressures shortly after birth, 
and there is frequently a large left- 
to-right shunt through a patent duc- 
tus arteriosus.*^ 

Systemic arteriovenous fistulae in 
infants in utero act as a site of low 
peripheral resistance similar to the 
placenta. The two areas combine to 
cause an increase in the fetal cardiac 
output, resulting in a hyperdynamic 
state with cardiomegaly and de- 
creased cardiac compliance.* Thus, at 
birth, this premature infant who 
already had a compromised myocar- 


Arterial phase film of umbilical aortogram 
demonstrates enlargement and inferior 
displacement of right renal artery (long 
arrow), which supplies hypervascular up- 
per pole renal mass with irregular vascular 
spaces (short arrows). Left renal artery 
(crossed arrow) is normal. 


Oxygen 
Saturation, % 


Pressure, 
mm Hg 


*Bar indicates mean pressure in each chamber or vessel. 
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dium was confronted with a volume 
load through both the arteriovenous 
fistula and the patent ductus arterio- 
sus. Because of the arteriovenous 
shunt, the blood on the right side of 
the cardiac circuit had an increased 
oxygen content, which further dilated 
the pulmonary vascular bed. Under 
these conditions, the baby rapidly 
overloaded his pulmonary circuit and 
subsequently his left heart, resulting 
in severe early biventricular conges- 
tive heart failure. 
Congenital mesoblastic nephroma is 
a relatively rare tumor whose clinical 
and histologic characteristics have 
only recently been emphasized in the 
literature.’ Bolande states: "Histologi- 
cally, the tumor is composed of tightly 
interlaced sheets and bundles of 
immature connective tissue cells.... 
Irregularly distributed throughout 
this tissue are large, tortuous vascular 
spaces.... Focal clustering of such 
vascular structures may give the 
impression of an angiomatous or 
lymphangiomatous malformation.” 
In our patient, both the histologic 
characteristics and the angiographic 
findings suggested the presence of an 
angiomatous component within the 
tumor. The catheterization data, 
which demonstrated a large step-up in 
oxygen content in the right renal vein 
and vena cava, confirmed the signifi- 
cance of this child's neoplasm as a 
functional arteriovenous shunt. 
Arteriovenous shunting in renal 
tumors is distinctly unusual during 
the neonatal period. To our knowl- 
edge, this has not been previously 
described in a patient with congenital 
mesoblastic nephroma. Such tumors 
frequently display angiomatous ele- 
ments, however, and it is suggested 
that this aspect of the clinical presen- 
tation may have been overlooked in 
some patients. Although emergency 
surgery for control of congestive 
heart failure was not required in our 
patient, cardiac decompensation sec- 
ondary to arteriovenous shunting 
could be an indication for urgent 
surgical intervention in others. 
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Intussusception in a 14-Year-Old 
Boy Secondary to an Intramural 
Fecalith 


Intussusception in an adolescent 
population is an unusual occurrence. 
Published reviews of intussusception 
in infancy and childhood have consist- 
ently indicated a 60% to 90% occur- 
rence rate in children younger than 2 
years of age.' To our knowledge, an 
intramural fecalith as a lead point for 
intussusception has not previously 
been reported in the major reviews of 
this entity. 


Report of a Case.—A 14-year-old boy was 
admitted for evaluation of intermittent 
acute abdominal pain of nine to ten days’ 
duration. He had had an appendectomy at 
the age of 3 years. His father was listed as 
missing in action (MIA), and the boy had 
been under psychiatric care from age 7 to 
age 10 because of difficulties arising from 
this situation. 

He developed acute abdominal pain asso- 
ciated with one episode of emesis three 
days after the government announced that 
no MIAs were considered to be alive. He 
was evaluated at that time and examina- 
tion proved unremarkable. He was given a 
clear liquid diet and the pain subsided. 
Three days later, there was recurrence of 
severe cramping lower abdominal pain. No 
fever, emesis, hematochezia, or diarrhea 
was present. Examination at this time 
disclosed tenderness over the appendiceal 
scar region. Questionable rebound tender- 
ness was elicited. The CBC count, ESR, and 
urinalysis were normal. Pain subsided over 
the next few hours, and again the boy was 
asymptomatic for the next three days. 
Pain recurred and a barium enema was 
performed. It showed a large filling defect 
in the cecum with a “coiled spring” appear- 


ance typical of intussusception (Figure). It 
could be only partially reduced; under 
fluoroscopy, there appeared to be a mass in 
the area of the appendiceal stump acting as 
a lead point for the colocolonic intussuscep- 
tion. 

Because of the possibility that the cecal 
mass represented a malignant tumor, the 
bowel was prepared, and a right hemicolec- 
tomy consisting of the terminal ileum, 
cecum, and ascending colon was per- 
formed. Pathological examination showed 
a 4-em mass almost filing the entire 
cecum. This mass consisted of a fecalith in 
a cavity communicating with the lumen of 
the cecum via a 1-em lumen. The cavity was 
lined by intestinal mucosa on both sides. It 
is postulated that this cavity was in some 
way related to the previous appendectomy. 
The lumen was in the area of, and about 
the same size as, the normal orifice of the 
appendix. Somehow, this must have re- 
gained patency and allowed fecal material 
to enter and become trapped in the cavity, 
thus giving rise to the fecalith. 


Comment.—The history and physical 
findings in intussusception in infants 
are well known. In older children, this 
classical pieture is often lacking. The 
condition tends to be much less acute 
and therefore adds to the confusion 
concerning diagnosis.' 

In children over 3 years of age, 11% 
of intussusceptions were caused by 
specific lesions." Polyps, duplications, 
Henoch-Schonlein purpura, suture 
line, appendix, and Meckel’s diverticu- 
lum all act as lead points. An entero- 
genous cyst and two cases of enteric 
cysts acting as lead points have been 
reported.*' To our knowledge, howev- 
er, a large fecalith in an intramural 
cyst has not caused this problem 
previously. Lymphosarcoma is also a 
possibility®* and is the commonest 
malignant tumor at this site in chil- 
dren. 

The knowledge of this association of 





“coiled 


Barium enema shows typical 
spring" appearance of intussusception, 
with suggestion of mass lesion at lead 
point. 
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lymphosarcoma as a lead point in 
intussusception in an older child 
played a major role in recommending 
a hemicolectomy in the case pre- 
sented. It was gratifying, however, to 
find a fecalith as the "mass" in this 
boy's cecum. 
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Solitary Pyogenic Liver 
Abscess in Children 


Pyogenic liver abscesses are infre- 
quent in pediatric patients, although 
they are said to occur in debilitated 
children’ and in children with chronic 
granulomatous disease We report 
here five cases of pyogenic liver 
abscess in previously healthy children, 
diagnosed in a period of nine months 
at the Hospital de Criança Conceição, 
Porto Alegre, Brazil. 


Report of Cases.—CAsE 1.—A 4-year-old 
boy with fever, lassitude, weight loss, and 
an upper respiratory tract infection of ten 
days’ duration was admitted with mild 
abdominal distention and tender hepato- 
megaly (liver edge 9 em below right costal 
margin). The chest roentgenogram showed 
aright lower lobe consolidation. The hemo- 
globin level was 8 g/dl; the WBC count, 
12,000/cu mm, with rare myelocytes, 54% 
band cells, 26% segmented neutrophils, 5% 
eosinophils, and 14% lymphocytes. Serum 
transaminase levels were slightly altered: 
SGOT, 50 Sigma Frankel units (normal 8 to 
40); SGPT 51 Sigma Frankel units (normal, 
5 to 35); serum bilirubin level was normal. 
A sickle cell preparation was negative, and 
an intravenous pyelogram was normal. 

He received penicillin G intravenously 
for the pneumonia, but on the sixth hospi- 
tal day was prostrated with fever (temper- 
ature 38 °C) and had increasing pain over 
the area of the liver. A liver scan with 
technetium Te 99m showed a 7-cm area of 
decreased uptake in the posterolateral 
portion of the right lobe. This area also 
showed decreased uptake following intra- 
venous radionucleotide perfusion hepatog- 
raphy with indium 113m. The liver abscess 
was drained. He received ampicillin and 
gentamicin for five days, then penicillin 
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and dicloxacillin when Staphylococcus au- 
reus was isolated from cultures of blood 
and the liver aspirate. He had an unevent- 
ful recovery, with fever lasting for 12 days. 
The liver scan on the 20th day after the 
drainage showed a clear diminution of the 
abscess area. 

CASE 2.—A 10-year-old girl, who reported 
trauma to the right hemithorax five days 
earlier, was admitted with generalized 
urticaria, chest pain, fever, and diarrhea. 
The right upper quadrant was tender to 
palpation, and the liver edge was 5 cm 
below the right costal margin. The chest 
roentgenogram showed consolidation of 
the right lower lobe and elevation of the 
right hemidiaphragm. There was no evi- 
dence of rib fracture. The plain abdominal 
roentgenogram suggested hepatospleno- 
megaly. The hemoglobin level was 10.2 
g/dl; the WBC count, 12,000/eu mm, with 
1% juvenile neutrophils, 31% band cells, 
54% segmented neutrophils, 1% eosinophils, 
and 8% lymphocytes. The serum transami- 
nase, bilirubin, and alkaline phosphatase 
levels were normal. The CSF was normal. 
The Widal test, Mantoux test, mononucleo- 
sis spot test, and blood cultures were nega- 
tive. 

She received adrenalin plus diphenhy- 
dramine on admission. Chloramphenicol 
was administered intravenously because of 
a history of penicillin allergy. Four days 
later, she remained febrile and had persis- 
tent right upper quadrant tenderness. The 
liver scan (Figure) and radionucleotide 
perfusion hepatography showed an 8-cm 
area of decreased uptake in the lower 
portion of the right lobe and poor perfu- 
sion. Surgical drainage of the abscess was 
performed and S awreus was isolated from 
the purulent exudate. She remained febrile 
for two weeks, but had an uneventful 
recovery. 

CASE 3.—A 5-year-old boy was admitted 
with diarrhea, vomiting, abdominal pain, 
and a high fever of three days’ duration. 
He had dyspnea but no palpable hepato- 
megaly. The chest roentgenogram showed 
consolidation in the lower portions of both 
lungs. The plain abdominal roentgenogram 
was normal. The hemoglobin level was 10.4 
g/dl; the WBC count, 9,000/cu mm, with 1% 
myelocytes, 2% juvenile neutrophils, 27% 
band cells, 46% segmented neutrophils, 3% 
eosinophils, and 17% lymphocytes. Serum 
transaminase and alkaline phosphatase 
levels were normal. The Widal test was 
negative. The CSF was normal. He 
received ampicillin intravenously but by 
the fifth hospital day his condition had not 
improved. Repeated roentgenograms 
showed pneumatoceles in both lungs and 
hepatomegaly. A liver scan (Figure) and 
radionucleotide perfusion hepatography 
showed a 3-cm area of decreased uptake in 
the upper portion of the liver, close to the 
interlobar fissure. The antibiotic was 
changed to chloramphenicol. Blood cultures 
on three occasions were negative. On the 
23rd day after the diagnosis, a liver scan 
was normal. Recovery was uneventful. 


CASE 4.—A 7-year-old boy was admitted 
with fever and abdominal pain of four 
days’ duration. He had suffered abdominal 
trauma in a soccer game one week prior to 
admission. He was irritable and the 
parents reported a change in his behavior. 
The CSF was normal. The chest roentgeno- 
gram was normal and the plain abdominal 
roentgenogram suggested hepatomegaly. 
The hemoglobin level was 11.4 g/dl; the 
WBC count, 10,000/cu mm, with 1% myelo- 
cytes, 1% juvenile neutrophils, 31% band 
cells, 56% segmented neutrophils, 4% eosin- 
ophils, and 7% lymphocytes. Serum trans- 
aminase, alkaline phosphatase, bilirubin, 
BUN, and serum creatinine levels all were 
normal. Three days after admission, he 
became prostrated and the abdominal pain 
was more prominent in the right upper 
quadrant (liver edge 4 cm below right 
costal margin). The liver scan and radionu- 
cleotide perfusion hepatography showed a 
4-cm area of decreased uptake in the lower 
portion of the right lobe. He received chlor- 
amphenicol and surgical drainage was 
performed. Staphylococcus aureus was iso- 
lated from the purulent material and from 
the blood. He remained febrile for ten 
days, but by the third week was doing well. 
The liver scan showed a clear diminution of 
the abscess area. 

CASE 5.—A 9-year-old boy had fever and 
vomiting of ten days' duration. The right 
hypochondrium was tender to palpation. 
The hepatic edge was palpable 3 cm below 
the right costal margin. Roentgenogram of 
the chest and abdomen were normal. The 
hemoglobin level was 9 g/dl; the WBC 
count, 12,000/eu mm, with 12% band cells, 
61% segmented neutrophils, 2% eosinophils, 
2% monocytes, and 23% lymphocytes. 
Serum transaminase, alkaline phosphatase, 
and bilirubin levels were normal. Urine 
culture was negative. The liver sean and 
radionucleotide perfusion hepatography 
showed an area of decreased uptake 6 em in 
diameter in the anterosuperior portion of 
the right lobe. Penicillin G and dicloxacillin 
were administered intravenously, and the 
abscess was surgically drained. Three blood 
cultures and bacteriologic culture of the 
purulent material were negative. He 
received antibiotics for 28 days, after 
which the liver scan showed a clear 
decrease in size of the abscess. 


Comment.—The clinical diagnosis of 
a liver abscess is not easy and, accord- 
ing to Young,’ the later the diagnosis 
the higher the mortality. In the autop- 
sies reviewed by Dehner and Kissane,’ 
only two of 27 cases were diagnosed 
during life. 

The symptoms in the early stages 
are general and may not involve the 
liver area. The most common symp- 
toms and signs are high fever, which 
may be of unknown origin, and 
abdominal pain, initially diffuse and 
later becoming gradually localized to 
the right hypochondrium. Chills, nau- 
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Anterior and right lateral technetium Tc 99m liver scans of two cases. Top left, Case 2. 
Anterior scan shows decreased uptake along right lateral margin. Top right, Case 2. 
Right lateral scan shows large area of decreased uptake. Bottom left, Case 3. Anterior 
scan shows decreased uptake at level of interlobar fissure. Bottom right, Case 3. Right 


lateral scan. 


sea, vomiting, diarrhea, weight loss, 
and anorexia are frequent complaints. 
Symptoms of respiratory infection are 
not uncommon; three of our five 
patients had pneumonia. Central ner- 
vous system alterations may occur 
(case 4) and could possibly be related 
to septic microemboli or toxins. 

Hepatomegaly is not frequent at 
the beginning, but almost always 
occurs later with liver tenderness. Our 
cases confirm previous observations 
of normal liver function tests and the 
absence of jaundice despite the large 
size of the abscess. The appearance of 
jaundice is a bad prognostic sign 
because it may signal compression of 
the bile duct. 

Splenomegaly is common. Leukocy- 
tosis with a shift to the left was found 
in all of our cases. Positive blood 
cultures were found in two of our five 
cases. Our cases suggest that a 
common cause of liver abscess in chil- 
dren is S aureus. This is in contrast 
with adults, in whom the Gram-nega- 
tive bacteria are most common. 

A liver scan is the most useful diag- 
nostic test. It will show regions with 
poor vascularization greater than 2 cm 


1142 Am J Dis Child—Vol 132, Nov 1978 


in diameter as areas of poor uptake. 
The radioisotopes usually utilized are 
technetium Tc 99m, indium 113m, gold 
Au 198m, and gallium 67.** Of the five 
cases reported here, all had abnormal 
liver scans and four had surgical 
confirmation of the clinical diagno- 
sis. 

In our cases, the presence of tender 
hepatomegaly, a pyogenic focus 
(pneumonia), and/or occurrence of 
previous blunt trauma to the liver 
area are in agreement with the classi- 
cal descriptions of pyogenic liver 
abscess.*-* 

It is likely that this entity is more 
common than previously described in 
children. The occurrence of fever, 
hepatomegaly, right upper quadrant 
pain, and abdominal tenderness, 
with a history of abdominal trauma 
and lower lobe pneumonia, should 
lead the physician to consider a liver 
abscess. 

Luiz A. VANNI, MD 

POLICARPO B. Lopez, MD 

SERGIO O. Porto, MD 

Hospital da Crianca Conceicáo 
Rue Arequipa 19, Jardim Lindoia 
90 000 Porto Alegre, R.S. Brazil 
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Adrenal Hemorrhage in a Newborn 
With Beckwith-Wiedemann 
Syndrome 


Two patients with Beckwith-Wiede- 
mann syndrome have recently been 
reported' with adrenal calcifications 
that were presumed to be a conse- 
quence of  unrecognized adrenal 
hemorrhage. We describe a patient 
with Beckwith-Wiedemann syndrome 
in the neonatal period with a massive 
hemorrhage of the right adrenal 
gland. To our knowledge, no other 
cases of confirmed bleeding into the 
adrenals have been reported in pa- 
tients with this syndrome. 


Report of a Case.—A male infant born 
after normal labor, with a birth weight of 
3.7 kg, was transferred to the University of 
Pavia (Italy) Pediatric Department on the 
first day of life because of intense cyano- 
sis, tachypnea, and  macroglossia. On 
admission, an umbilical hernia, ear lobe 
anomaly, and hemihypertrophy were not- 
ed. The liver was palpable 3 em below the 
right costal margin, and two round masses, 
thought to be enlarged kidneys, were pal- 
pable in each flank. A grade 3/6 systolic 
murmur was present. Laboratory data 
showed only hypoglycemia, partially cor- 
rected by frequent feedings and contin- 
uous intravenous infusion with 15% glucose 
solution. On the second day of life, the baby 
became jaundiced; despite phototherapy 
and phenobarbital, the serum bilirubin 
level rose to 22 mg/dl (indirect, 21 mg/dl) 
by the 16th hour of life. Hemoglobin level 
was 18.4 g/dl; hematocrit value, 53.8%; 
platelets, 150,000/cu mm; BUN level, 25 
mg/dl; eoagulation studies and serum 
thyroxine level were normal. There was no 
blood group incompatibility; Coombs’ test 
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rhage (H). Provisional cortex is completely destroyed. Foci of coagulative necrosis are 
evident (N). Dark areas represent calcifications and hemosiderin deposition. 


was negative, as were tests for glucose- 
6-phosphate dehydrogenase and pyruvate 
kinase deficiency. An exchange transfu- 
sion was performed. A second exchange 
transfusion became necessary on the 
fourth day (total serum bilirubin level, 24.8 
mg/dl) and a third on the sixth day of life. 
On the 18th day, the icterus had finally 
disappeared, while the hypoglycemia was 


still present. Therapy with methylpredni- 


solone was instituted; within five days, the 
blood glucose level reached normal values. 
Normal glucose levels persisted after 
discontinuation of therapy ten days later. 
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A chest roentgenogram and an ECG 
showed enlargement of the heart and 
biventricular hypertrophy. An intravenous 
pyelogram at age 20 days showed the right 
kidney to be displaced downward and 
rotated outward, with flattening of the 
upper calyces. The left kidney was large, 
but morphology and dye excretion were 
normal. Vanillylmandelie acid concentra- 
tion in the urine was normal. A laparoto- 
my, performed on the 58rd day of life, 
showed a large hemorrhagic cyst (5 cm in 
diameter) involving the right adrenal 
gland. 


Histological examination of the surgical- 
ly removed cyst (Figure) showed complete 
destruction of the provisional cortex by a 
massive hemorrhage. A peripheral layer of 
surviving definitive zone was still recog- 
nizable. In the inner layers of the cystic 
wall, scattered recent hemorrhages, areas 
of scar tissue laden with hemosiderin, 
dystrophic calcifications, and areas of 
coagulative necrosis were detected. 

Recovery was uneventful, and ten 
months later the patient was well. 


Comment.—Our case shows that ad- 
renal hemorrhage in the neonatal 
period may occur in infants with 
Beckwith-Wiedemann syndrome. Pre- 
disposing factors are believed to be 
macrosomia and traumatic delivery, 
coagulation defects, hypoxia, and in- 
fection.* In our patient, only hypoxia 
was present at birth, possibly second- 
ary to macroglossia. 

Hyperbilirubinemia, which was par- 
ticularly marked in our patient, has 
been attributed to reabsorption of 
blood and is a frequent finding in the 
Beckwith-Wiedemann syndrome. 
Black and Williams? state that 
marked hypoglycemia is often the 
only symptom of adrenal insufficien- 
cy following massive adrenal hemor- 
rhage. The origin of hypoglycemia, 
which is present in 33% to 50% of 
patients with Beckwith-Wiedemann 
syndrome,’ has been attributed solely 
to hyperinsulinism.' 

In light of our observations, we 
would suggest that adrenal insuffi- 
clency be taken into account as an 
additional cause. An adrenal origin of 
the neonatal hypoglycemia should be 
considered when rapid correction of 
blood glucose levels is obtained with 
cortisone. 

CATERINA BoRGNA PiGNATTI, MD 
GIUSEPPE MAGGIORE, MD 

ELENA BIANCHI, MD 

Clinica Pediatrica 

UMBERTO MAGRINI, MD 

Luca RIPAMONTI 

Instituto di Anatomia Patologica 
Universita di Pavia 

Ospedale S Matteo 

27100 Pavia, Italy 
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llosone* (erythromycin estolate) 


Brief Summary. 
Consult the package literature for prescribing information. 


WARNING 


Hepatic dysfunction with or without jaundice has occurred 
chiefly in adults, in association with erythromycin estolate 
administration. It may be accompanied by malaise, nausea 
vomiting, abdominal colic, and fever In some instances 
severe abdominal pain may simulate an abdominal surgical 
emergency 

If the above findings occur, discontinue llosone promptly 

llosone is contraindicated for patients with a known his 
tory of sensitivity to this drug and for those with preexisting 
liver disease 





Indications: Included among the indications for this drug is 
Streptococcus pyogenes (Group A Beta-Hemolytic)— Upper and 
lower respiratory tract, skin, and soft-tissue infections of mild to 
moderate sev ieri ty 

Injectable penicillin G benzathine is considered by the American 
Heart Association to be the drug of choice in the treatment and 
prevention of streptococcal pharyngitis and in long-term prophy 
laxis of rheumatic feve 

When oral medication is preferred for treating the above 
mentioned conditions, penicillin G or V or erythromycin is the 
alternate drug of choice 

The importance of the patient's strict adherence to the pre 
scribed dosage regimen must be stressed when oral medication 
is given. A therapeutic dose should be administered for at least 
ten days 

Consult the package literature for other indications 
Contraindication: Known hypersensitivity to this antibiotic 


Warnings: (See Warning box above.) The administration of erythro 
mycin estolate has been associated with the infrequent occur 
rence of cholestatic hepatitis. Laboratory findings have been 
characterized by abnormal hepatic function test values, pe 
ripheral eosinophilia, and leukocytosis. Symptoms may include 
malaise, nausea, vomiting, abdominal cramps, and fever. Jaun 
dice may or may not be present. In some instances, severe ab 
dominal pain may simulate the pain of biliary colic, pancreatitis 
perforated ulcer. or an acute abdominal surgical problem. In other 
Instances, clinical symptoms and results of liver function tests 
have resembled findings in extrahepatic obstructive jaundice 

Initial symptoms have developed in some cases after a few 
days of treatment but generally have followed one or two weeks 
of continuous therapy. Symptoms reappear promptly, usually within 
48 hours after the drug is readministered to sensitive patients 
The syndrome seems to result from a form of sensitization, occurs 
chiefly in adults, and has been reversible when medication is 
discontinued 

Usage in Pregnancy — Safety of this drug for use during preg 
nancy has not been established 
Precautions: Caution should 5e exercised in administering the 
antibiotic to patients with impaired hepatic function 

Surgical procedures should be performed when indicated 


Adverse Reactions: The most frequent side effects are gastroin 
testinal (e.g., abdominal cramping and discomfort) and are dose 
related. Nausea, vomiting, and diarrhea occur infrequently with 
usual oral doses 

During prolonged or repeated therapy. there is a possibility of 
overgrowth of nonsusceptible bacteria or fungi. If such infections 
arise, the drug should be discontinued and appropriate therapy 
institutet 

Mild allergic reactions, such as urticaria and other skin rashes 
have occurred. Serious allergic reactions, including anaphylaxis 
have been reported 


Administration and Dosage: Adults — The usual dosage is 250 mg 
every six hours. This may be increased up to 4 gm or more per 
day according to the severity cf the infecti on 

Children Ane weight and severit ty of the infection are im 
portant factors in determining the proper dosage. The usual regi 
men is 30 to 50 mg per «g per day in div ided doses. For more 
severe infections, this dosage may be doubled 

If administration is desired cn a twice-a-day schedule in either 
adults or children, one-half of the total daily dose may be given 
every 12 hour E 


Streptococcal Infections — For the treatment of streptococcal 


pharyno itis ar "T onsillitis, the usual dosage range is 20 to 50 mg 
per kg per day in divided doses 





Body Weight 


10 kg or less 
less than 25 Ib 


Total Daily Dose 


250 mg 


1000 mg 
adult dose) 





















11-18 kg 
25-40 Ib 









18-25 kg 
40-55 Ib 











36 kg or more 
(more than 80 Ib 








In the treatment of group A beta-hemolytic streptococcal! 


infections, a therapeutic dosage of erythromycin should be admin 
istered for at least ten days. In continuous prophylaxis of strep 
tococcal infections in persons with a history of rheumatic heart 
disease. the dosage is 250 mg twice a day 

Consult the package literature for further dosage information 
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How a sneeze on the 


other side of the world can 
affect your work force. 


Flu is serious business. It 
spreads like wildfire. And has been 
known to cripple a nation's 
work force. 

The UN's World Health 
Organization keeps track of flu and 
identifies viruses so that people 
can be inoculated in time. 

The UN also has just about 
wiped out smallpox all over the 





world. It keeps check on cholera, 
yellow fever, polio, and malaria. 

By helping people everywhere, 
the UN is helping people right here. 
And that's nothing to sneeze at. 


The UN means business. 
American business should know. 


Get the whole story. Send for a free 
booklet," The You in the UN? Mi rite to 
UN Assoc., 345 E. 46th St., N.Y. 10017 unc 
A Public Service of This Magazine & T ie Aie ‘rtising Council 
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| Letters to the Editor 


Subdural Empyema 


Sir.—We were interested in the report 
of subdural empyema in an infant due 
to group B f-hemolytic streptococcus 
as presented by Drs Ferguson and 
Gotoff in the CLINICAL MEMORANDA 
section of the January issue of the 
JOURNAL (131:97, 1977). We would like 
to correct their statement that this 
infection has not been previously 
reported. In the September 1976 issue 
of the JOURNAL (130:1003-1004, 1976), 
we described an infant with group B 
streptococcus meningitis and otitis 
media. As we described in that article, 
the infant was found to have bilateral 
subdural empyema, which was man- 
aged by aspiration of the subdural 
space bilaterally. Group B streptococci 
were isolated from the fluid. As 
mentioned, the subdural aspirates 
were not productive by the fifth 
hospital day. 

SHARON S. ELLIS, MD 

Tom L. Austin, MD 

Department of Pediatrics 

Richland Memorial Hospital 

3301 Harden St 

Columbia, SC 29203 


T4 Thyrotoxicosis 


Sir.—Reporting a case of T, thyrotoxi- 
cosis in a child, Weiss et al (132:374- 
375, 1978) postulated that in pediatric 


patients the disease may be more com- 


mon than indicated by the few 
reported cases. 

We have had the opportunity to 
study a T, toxicosis in a 10-year-old 
girl with diffuse goiter and exophthal- 
mus. Thyroid studies showed normal 
serum thyroxine (T,) level, raised 


stimulating immunoglobulins* may be 
alternative factors to explain the 
increased T, serum levels. 
MANUEL POMBO, MD 
JOSE M. MaRTINÓN, MD 
JOSE PENA, MD 
GERMAN STERRA, MD 
Departments of Pediatrics 
and Biochemistry 
University of Santiago 
de Compostela 
Santiago de Compostela, Spain 
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2. Harland PC, McArthur RG, Fawcett DM: T, 
toxicosis in children. Acta Paediatr Scand 66:525- 
528, 1977. 

3. Chopra IJ: An assessment of daily produc- 
tion and significance of thyroidal secretion of 


3,9,5'-triiodothyronine (reverse T,) in man. 


J Clin Invest 58:32, 1976. 

4. Hall R, Besser GM: Endocrine function, in 
Latner AL (ed): Cantarow and Trumper Clinical 
Biochemistry, ed 7. Philadelphia, WB Saunders 
Co, 19775, p 766. 


Haemophilus influenzae Infections 


Sir.—I recently cared for a previously 
healthy 13-month-old boy with menin- 
gitis due to Haemophilus influenzae. 
This was diagnosed by positive CSF 
and blood cultures obtained after 12 to 
18 hours of persistent vomiting and 
progressively worsening lethargy. 
Twenty-four hours after admission 
of this child, I was called to see his 
3-year-old brother, who had begun 
vomiting six hours previously. Though 
his physical findings were entirely 
within normal limits, his temperature 
was 39.1 °C; WBC count, 10,800/cu 
mm, with a marked left shift to the 
left. Chest roentgenogram showed a 


phenicol after 24 hours of combined 
ampicillin-chloramphenicol therapy. 

In their article published in the July 
1977 issue of the JOURNAL (131:778-781, 
1977), Tejani et al, in their concluding 
statement, suggest that "protecting 
the infant in close contact with an 
index ease of H influenzae disease 
may not be an unreasonable solution 
[to the eradication of the carrier state 
of H influenzae]." 

Might not such therapy prevent 
early detection and proper culture 
identification in a child who already 
has H influenzae lurking in his blood- 
stream, ready to set up housekeeping 
in his lungs or spinal fluid? I suggest 
that careful observation and early, 
full-dose antibiotic therapy is more in 
line with my readings and training in 
infectious disease. Incidentally, both 
boys have been seen two weeks after 
their hospitalization; neither have suf- 
fered any sequelae from their ill- 
nesses. 

I would appreciate comments and 
recommendations for following up 
approximately 20 children under age 5 
exposed to these brothers at a day 
care facility. 

DouGLaAs E. SAWYER, MD 

Family Practice Unit 

Fort Wayne Medical 
Society Foundation, Ine 

3217 Lake Ave 

Fort Wayne, IN 46805 


In Reply.—Dr Sawyer's second patient 
falls in the category that we prefer to 
call coprimary rather than secondary. 
In our review of intrafamily spread of 
Haemophilus influenzae infection in 
confirmed cases, the time interval 
between the disease in the index case 
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serum triiodothyronine (T,) level, definite alveolar infiltrate in the right and siblings ranged from 24 hours to 3 
raised uptake of radioactive iodine by ^ upper lobe. two months, with a mean time inter- E 
thyroid, and absence of serum thy- Blood and throat cultures yielded H val being 8.5 days. Our present policy 1 
roid-stimulating hormone response to influenzae sensitive to ampicillin. In- is to diagnose H influenzae meningi- 1 
thyrotrophin-releasing hormone. In tramuscular administration of ampi- tis expediently by smear (20% to 85% J 
spite of the fact that both low or high cillin in a dose of 200 mg/kg brought positive) and counterimmunoelectro- 4 
iodide ingestion have been reported as ^ about resolution of this child's fever phoresis (90% to 95% positive). Once a 1 
an etiologic factor in some cases of T, within 24 hours. The brother with diagnosis is made, we ask the parents l 
thyrotoxicosis, a detailed dietary his- meningitis was fever free within 48 to bring in the siblings. Cultures are : 
tory did not disclose data to support hours after treatment with ampicillin, ^ taken from all siblings, and those l 
such an etiology in our patient. Poor 400 mg/kg intravenously, was begun. under 3 years of age are given ampi- j 
iodination of thyroglobulin,” interfer- His culture had previously shown cillin, 100 mg/kg/day orally, for ten ; 
ence in the peripherical conversion of ^ identical sensitivity patterns, prompt- ^ days. Using this regimen, we have not 4 


T, to T,’ or the presence of thyroid- 
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two years. Siblings over 3 years of 
age, if culture positive, are also 
treated; the rationale here is to reduce 
interpersonal transmission of the or- 
ganism rather than disinfect those 
already exposed.' 

Our regimen, while preventing sec- 
ondary cases, may not protect some 
cases of coprimary disease. The inci- 
dence of coprimary cases is about 25% 
to 30% of all intrafamily spread; thus, 
we would certainly avoid the large 
majority of intrafamily cases. 

I am not convinced that we would 
“mask” the infection in the coprimary 
cases by starting prophylaxis. There 
are no data available regarding the 
culture recovery in prophylactically 
treated children, but a recent study 
shows a recovery rate of 13 of 14 cases 
where partially treated H influenzae 
meningitis is concerned.’ Wehrle’ con- 
cludes that the application of antimi- 
crobial drugs in common use for treat- 
ment of ototis media does little to 
suppress H influenzae infection in the 
central nervous system. There should 
also be no difficulty in making a diag- 
nosis of meningitis by inference in a 
"masked" case with equivocal signs 
when an index case has already been 
diagnosed in the same family. 

Reasonable advice regarding the 
ever increasing problem of day care 
center prophylaxis is not yet clear, but 
recent evidence suggests that when 
two cases of H influenzae disease 
occur in a day care nursery, as in Dr 
Sawyer's area, prophylactic measures 
may be necessary. Ginsburg et al' 
discovered seven cases in a day care 
nursery over a 14-month period after 
an index case had appeared. 

On the basis of presently available 
data, (1) all intimate contacts of the 
two brothers, including adults, should 
have cultures, and those who are 
culture positive should be treated with 
ampicilin since the organism was 
sensitive to ampicillin; (2) family 
members of infants who are positive 
for H influenzae type b should also be 
cultured and treated if they harbor 
the H influenzae type b; (3) the 
culture-positive children should be 
excluded from the nursery and not 
readmitted unless two successive neg- 
ative cultures are obtained; and (4) if 
ampicillin is not successful in eradi- 
cating the carrier state, closing the 
facility temporarily or using trimeth- 
oprim-sulfamethoxazole or rifampin 
should be considered. Enough experi- 
ence has not been accumulated to 
judge the toxicity of these two drugs 


in small children, but efficacy without 
side effects has been observed in two 
studies.^^ 
AMIR TEJANI, MD 
Department of Pediatrics 
The Methodist Hospital 
506 Sixth St 
Brooklyn, NY 11215 


l. Finley RA: Prophylaxis against meningo- 
coccal disease. JAMA 236:459-461, 1976. 

2. Converse GM, Gwaltney JM, Strassburg 
DA, et al: Alterations of cerebral spinal fluid 
findings by partial treatment of bacterial menin- 
gitis. J Pediatr 83:220-225, 1973. 

3. Wehrle PF: Return of the lumbar tapper's 
dilemma. J Pediatr 83:351-352, 1973. 

4. Ginsburg CM, McCracken GH, Rae S, et al: 
Hemophilus influenzae type b disease incidence 
in a day care center. JAMA 238:604-607, 1977. 

5. Yogev R, Lander HB, Davis AT: Persistence 
of ampicillin resistant H influenzae type b in the 
nasopharynx after eradication of ampicillin 
sensitive H influenzae type b by trimethoprim- 
sulfamethoxazole. Pediatr Res 12:429, 1978. 

6. Gilsdorf J, Granoff D, Gessert C, et al: 
Hemophilus influenzae type b infection in a day 
care center: Eradication of carrier state by rifam- 
pin. Pediatr Res 12:491, 1978. 


Influenza Virus A. Infections 


Sir.-We were interested to read the 
report by J. W. Paisley and colleagues 
in the JOURNAL (132:34, 1978) describ- 
ing the clinical manifestations of 
influenza virus A. infections in young 
children. This article confirms several 
of the findings in our own published 
report of a similar group of children in 
hospital The main findings of both 
studies are compared in the accom- 
panying Table. 

In our study, gastrointestinal symp- 
toms were the usual presentation in 
babies aged younger than 6 months of 
age. Fifty percent of the babies in this 
age group, nine of 18, had diarrhea 
and vomiting or diarrhea. Two babies 
required intravenous fluids and one 
had severe hypernatremic dehydra- 





Clinical Features 







Mortality 


*Percentage of total number of children. 


Clinical Features in Both Studies* 


Study by Paisley et al 
(N = 83) 


4 
9 
4 

13 


tion. Thus, of the 17 children who had 
diarrhea and vomiting or diarrhea 
alone, only four were older than 6 
months of age. 

The higher incidence of convulsions 
in our series, 37%, is mainly due to the 
higher incidence of febrile convulsions 
in the susceptible age group (24 of 35 
children aged 1 to 3 years). This find- 
ing is similar to that of Brocklebank et 
al. 

The one child who died in our series! 
had congenital hydrocephalus and at 
postmortem showed histological signs 
of influenzal virus pneumonia and 
virus was cultured antemortem from 
brain biopsy specimen and postmor- 
tem from lung tissue. This was consid- 
ered to support the diagnosis of viral 
encephalitis and pneumonitis. 

Clearly, the manifestations of in- 
fluenza virus A, infections are pro- 
foundly modified. by the age of the 
host and epidemiological studies? 
must be critically reviewed if such 
considerations are ignored. Finally, 
the increased severity and mortality 
of this infection in children with 
major congenital defects may in- 
fluence our views in prophylactic 
vaccination. 

Davip A. PRICE, MD 

ROBERT J. POSTLETHWAITE, MD 

Department of Child Health 

Royal Manchester Children’s 
Hospital 

Pendlebury 

Manchester M27 1HA, England 


1. Price DA, Postlethwaite RJ, Longson M: 
Influenza virus A. infections presenting with 
febrile convulsions and gastrointestinal symp- 
toms in young children. Clin Paediatr 15:361-367, 
1976. 

2. Brocklebank JT, Court SDM, McQuillan J, et 
al: Influenza A infections in children. Lancet 
2:497-500, 1972. 

3. Fry J: Influenza A (Asian) 1957: Clinical and 
epidemiological features in a general practice. Br 
Med J 1:259, 1958. 
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Microphallus, Growth Hormone 
Deficiency, and Hypoglycemia in 
Russell-Silver Syndrome 


Sir.-We read with interest the letter 
of Sujansky and Riccardi (132:214, 
1978) in response to the article by 
Marks and Bergeson (131:447-451, 
1977) on the genital anomalies seen in 
Russell-Silver syndrome since we have 
followed up a very similar child for the 
last four years. The child was initially 
diagnosed as having Russell-Silver 
syndrome without asymmetry be- 
cause of intrauterine growth retarda- 
tion (birth weight at 36 weeks' gesta- 
tion, 1,049 g; birth length, 36 cm), 
clinodactyly, partial soft-tissue syn- 
dactyly, microphallus (at 17 months of 
age, his penis measured 1.1 em; no 
hypospadias was present), cryptor- 
chidism, and a few episodes of poorly 
recorded hypoglycemia (Figure). 
However, at age 2 years and 9 months, 





Patient at 2 years of age. Note microphal- 
lus. 
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endocrine evaluation disclosed that he 
had severe hypoglycemia with sei- 
zures, hypopituitarism including 
growth hormone deficiency, hypothy- 
roidism, hypoadrenalism, and appar- 
ent hypogonadotropism (serum lutein- 
izing hormone level, under 5 ImU/ml; 
follicle-stimulating hormone level, 6 
ImU/ml). 

As with the syndrome of microphal- 
lus, growth hormone deficiency, and 
hypoglycemia described by Lovinger 
et alj he has reponded to growth 
hormone therapy with catch-up 
growth and marked improvement of 
the episodes of hypoglycemia. He is 
presently growing parallel to, but just 
below, the third percentile, with a 
delayed bone age as would be typical 
for a Russell-Silver syndrome patient. 
Interestingly, on recent cystoscopy, at 
the time of repair of his cryptorchid- 
ism, it was noted that the verumon- 
tanum had a relatively large fossa, 
thought to be compatible with a vagi- 
nal remnant. 

We thought that he was different 
from the patients described by Lovin- 
ger et al' because of his history of 
intrauterine growth retardation and 
he was different from the usual Rus- 
sell-Silver dwarf because of his hypo- 
pituitarism. However, he bears some 
resemblance to the patient described 
by Sujansky and Riecardi, and we 
suspect that treating our patient with 
growth hormone has prevented the 
episodes of hypoglycemia leading to 
permanent CNS damage. 

JUDITH G. HALL, MD 

Department of Medical Genetics 

Children’s Orthopedic Hospital 

and Medical Center 
4800 Sand Point Way NE, Box 5371 
Seattle, WA 98105 


The National Institute of Arthritis, Metabo- 
lism, and Digestive Diseases and the National 
Pituitary Agency of the University of Maryland 
provided the growth hormone for our patient. 


l. Lovinger RD, Kaplan SL, Grumbach MM: 
Congenital hypopituitarism associated with neo- 
natal hypoglycemia and microphallus: Four cases 
secondary to hypothalamic hormone deficiencies. 
J Pediatr 87:1171-1181, 1975. 


New Findings on Food Additives 
and Hyperkinesis 


Sir.—This letter is an addendum to the 
MARGINAL COMMENT I prepared on 
food additives and hyperkinesis for 
the November issue of the JOURNAL 
(131:1204-1206, 1977). Some new find- 
ings make it necessary to modify 
slightly statements made there. 


The study done by Goyette et al,’ 
demonstrated no differences, using 
global behavioral measures, between 
children who received food colorings 
and those who did not under double- 
blind conditions. However, slight de- 
creases in performance (not achieving 
statistical significance) were noted on 
a test of sustained attention only 
when the test was administered in the 
first two hours after ingestion of food 
colorings. I commented that this find- 
ing needed replication. 

Connors has completed a study 
designed to test this finding using 
behavioral measures rather than the 
test of sustained attention.' Parents 
of 13 preschool, hyperkinetic children 
were asked to rate behavior, confining 
their observations to a three-hour 
period immediately following the in- 
gestion of food colorings or a placebo. 
Under these conditions, behavior 
worsened when the subjects consumed 
food coloring as compared with the 
controls (P < .025). 

It does seem that some kind of 
behavioral difference can be seen for 
a short period of time after the inges- 
tion of food colorings in preschool 
children. However, there does not 
seem to be any relationship between 
that finding and more global meas- 
ures of behavior at home and school 
during the day, which suggests that 
the behavioral change is subtle and of 
questionable clinical significance. 
These findings suggest many new 
questions that need to be studied. For 
example, is this brief change in behav- 
ior related to the dose of food color- 
ings? Are the findings in preschool 
children different from those in older 
children? Would it make a difference 
in the global ratings if food colorings 
were ingested more frequently, eg, 
every hour or two? 

While these questions await an- 
swers, I remain impressed that global 
changes in behavior can be detected 
easily in open clinical trials but disap- 
pear strikingly under controlled, dou- 
ble-blind conditions. These new find- 
ings do not support the Feingold 
hypothesis, but they do make the issue 
more complicated and should stimu- 
late more careful research. 

ESTHER H. WENDER, MD 
The University of Utah 
Salt Lake City, Utah 


l. Goyette CH, Connors CK, Petti TA, et al: 
Effects of artificial colors on hyperkinetic chil- 
dren: A double-blind challenge study. Psycho- 
pharmacol Bull 14:39, 1978. 
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In the application of topical ocular solutions, 


"Pouch"technique quadruples 
the amount of solution 
retained in the eye 















Have patient put head back. Gently 
pull lower eyelid away from eye tc 
make a pouch. Have the patient look 


up. 


2 


Put one drop into the cul-de-sac 
(conjunctival pouch) without touching 
the eyelid or lashes. 







NEOSPORIN 
hthalmi 
3 the patient look down, then Op la IC t 
Solution Sterile 


gently lift the lower eyelid and make 
(Polymyxin B-Neomycin-Gramicidin) 


contact with the upper lid. 
Ax Burroughs Wellcome Co. 
4 Research Triangle Park 
Have patient keep eye closed for one Wellcome North Carolina 27709 


or two minutes so blinking doesn't 
activate lacrimal pump. 





The use of the “pouch” method of applying Neosporin? 
Ophthalmic Solution or Ointment is recommended as good medical 
technique. In the eye, this product's triple-overlapping antibiotic 
formula is effective against a wide range of gram-negative and 
gram-positive bacteria. Efficacy has been proven in millions of uses 
over the past 20 years. 

l. Fraunfelder FT, Hurwitz J, Marsey M: Presentation at Las Vegas Meeting of 
Association for Research in Vision and Ophthalmology and the American Academy 


of Ophthalmclogy and Otolaryngology, Oct 6, 1976, as reported in Clinical Trends in 
Ophthalmology, April 1977 
In a controlled study comparing a variety of common techniques, retention of eye 
drops on the eye after a five-minute interval went from 1696 to 5396 when the pouch 
technique was utilized in the under 20 age group. A 64% retention rate was 
achieved in the 50-60- year-old age group See adjacent page for brief prescribing information 
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NEOSPORIN' 
Ophthalmic 


Solution Sterile 
(Polymyxin B- 
Neomycin- Gramicidin) 


Each cc contains: Aerosporin * brand 
Polymyxin B Sulfate 5,000 Units; neomycin 
sulfate 2.5 mg (equivalent to 1.75 mg neo- 
mycin base); gramicidin 0.025 mg. Vehicle 
contains alcohol 0.5%, thimerosal (preserva- 
tive) 0.001% and the inactive ingredients 
propylene glycol, polyoxyethylene poly- 
oxypropylene compound, sodium chloride 
and purified water. 


NEOSPORIN' 
Ophthalmic 


Ointment Sterile 
(Polymyxin B- 
Bacitracin-Neomycin) 


Each gram contains: Aerosporin® brand 
Polymyxin B Sulfate 5,000 Units; zinc baci- 
tracin 400 Units; neomycin sulfate 5 mg 
(equivalent to 3.5 mg neomycin base); 
special white petrolatum qs 

Brief Disclosure below applies to the solu- 
tion and ointment. 

INDICATIONS: For the short-term treatment 
of superficial external ocular infections 
caused by organisms susceptible to one or 
more of the antibiotics. 


CONTRAINDICATIONS: 
Contraindicated in those persons who have 
shown sensitivity to any of the components 


WARNINGS: 

Prolonged use may result in overgrowth of 
nonsusceptible organisms. Ophthalmic Oint- 
ment may retard corneal healing 


PRECAUTIONS: 
Culture and susceptibility testing should be 
performed during treatment 

Allergic cross-reactions may occur which 
could prevent the use of any or all of the 
following antibiotics for the treatment of 
future infections: kanamycin, paromomycin, 
streptomycin, and possibly gentamicin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon cutaneous 
sensitizer. Articles in the current literature 
indicate an increase in the prevalence of 
persons allergic to neomycin. Complete 
literature available on request from 
Professional Services Dept. PML. 


3x Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome / North Carolina 27709 





PHOSPHORATED CARBOHYDRATE SOLUTION 


ideal for children 


William H. Rorer, Inc., Fort Washington, Pa. 19034 
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Fragile Families, Troubled Children: The After- 
math of Infant Trauma, by Elizabeth Elmer, $7.95, 
160 pp, Pittsburgh, University of Pittsburgh 
Press, 1978. : 

This book reports an eight-year 
follow-up study of abused infants first 
seen when they were younger than 1 
year of age. A one-year follow-up was 
published in 1967.' The present publi- 
cation compares the outcome in 17 
abused children with an equal number 
of children matched for age, race, sex, 
and socioeconomic status initially seen 
because of an accident and with a 
matched group without a history of 
abuse or accident. The social class of 
these children was predominantly 
low. 

The initial hypotheses were that the 
abused children would achieve less 
than the other groups in health, phys- 
ical development, intellectual func- 
tioning, language, and self-concept, 
and would rate higher in impulsivity 
and aggression. In actuality, eight 
years later, few differences could be 
documented. All groups were replete 
with a variety of health, speech, 
school, and emotional difficulties. 

That children, younger than 1 year 
of age, in the study identified as 
abused have about the same outcome 
eight years later as their peers from 
the same lower socioeconomic group 
raises a question about the use of child 
abuse as an intervention alert. So 
many other children, even though not 
abused, are obviously at equal devel- 
opmental risk. Although the data are 
of great interest, their implications 
would have been strengthened if 
several child health indices had been 
simultaneously determined in a de- 
fined child health population in the 
community. Such a study would delin- 
eate not only the problems of children 
in such a population, but also actual or 
potential strengths and resources 
which might be mobilized in the 
service of child health. 

A number of recent publications 
support the findings of this study as 
to the overwhelming importance of 
social, economic, and family forces on 
both children and their parents.” 
What seems needed is a blending of 
the traditional clinical approach to 
individual children around individual 
encounters in health or illness and a 
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community approach that encom- 
passes the needs of all children in that 
population, 
MORRIS GREEN, MD 
Department of Pediatrics 
Indiana University 
School of Medicine 
1100 W Michigan St 
Indianapolis, IN 46202 


1. Elmer E: Children in Jeopardy. Pittsburgh, 
University of Pittsburgh Press, 1967. 

2. Keniston K, Carnegie Council en Children: 
All Our Children: The American Family Under 
Pressure. New York, Harcourt Brace J ovanovich, 
1977. 

3. Miller FW, Court SDM, Knox EG, et al: The 
School Years in Newcastle upon Tyne. London, 
Oxford University Press, 1974. 

4. Committee on Child Health Services: Fit for 
the Future. London, Her Majesty's Stationery 
Office, vol 1, December 1976. 


Clinical Pediatric Oncology, ed 2, edited by 
Wataru W. Sutow, Teresa J. Vietti, and Donald J. 
Fernbach, 751 pp, $44.50, CV Mosby Co, 1977. 


The second edition of Clinical Pedi- 
atric Oncology is an excellent revision 
of an already classic text. It divides 
naturally into two related parts, basic 
concepts of care of the child with 
cancer and discussion of specific 
cancers. The material discussing basic 
concepts now occupies more than 40% 
of the text. Many of these chapters 
have been revised from the first 
edition. Chapters on genetic consider- 
ations, immunology and immunother- 
apy, newer techniques in diagnostic 
radiology, and rehabilitation have 
been added. The chapter on genetics 
of childhood cancer is timely and well 
done. The concept of rehabilitation is 
becoming more firmly entrenched as 
the number of long-term survivors 
increases. These chapters have been 
nicely integrated with revised and 
updated chapters on the basic con- 
cepts of cancer management. Indeed, 
the chapters on chemotherapy provide 
excellent background in pharmacoki- 
netics and the practical aspects of 
drug therapy. Though these first 
chapters have several authors, they 
flow from one to another very smooth- 
ly. 

At least one chapter is devoted to 
each of the major sites of cancer. They 
provide reviews of the epidemiology, 
natural history, pathology, and treat- 
ment for each site. Though occasional- 


ly limited in depth, each chapter does 
provide an overview of that cancer. 
The majority of the data presented is 
from the Southwest Oncology Group 
and the M.D. Anderson Hospital and 
Tumor Institute, but other sources are 
used when appropriate. Within the 
limits of any textbook, the therapies 
recommended are current. Each chap- 
ter is well referenced and we com- 
mend the selected readings lists 
provided for most chapters. 

This textbook remains the predomi- 
nant single source for information on 
childhood cancer. Its tone reflects the 
positive attitude surrounding the 
management of childhood cancer. The 
emphasis on basic concepts and com- 
prehensive care seem nicely balanced. 
We believe the text will be a valuable 
resource for all professionals dealing 
with a child who has cancer. It 
provides an educational tool and a 
source for details necessary in the 
evaluation of a child suspected of 
having cancer. 

THOMAS W. PENDERGRASS, MD 

JOHN R. HARTMANN, MD 

Division of Hematology/Oncology 

Children’s Orthopedic Hospital 
and Medical Center 

Seattle, WA 98105 


Heart Disease in Infants, Children and Adoles- 
cents, ed 2, edited by Arthur J. Moss, Forrest H. 
Adams, and George C. Emmanouilides, 757 pp, 
with illus, Baltimore, Williams & Wilkins Co, 
1977. 

The editors of this book have 
selected 74 contributors from 33 
centers to encompass the topics in 
pediatric cardiology. Each chapter 
includes an extensive selection of 
references. 

The first chapter, written by James 
Nora, is concerned with the etiologic 
aspects of congenital heart disease. 
His tables of autosomal dominant, 
recessive, and sex-linked syndromes 
will be helpful in investigating causes 
of heart disease when associated with 
other malformations. Forrest Adams 
describes fetal circulation and the 
alterations that occur after birth. 
Jerome Liebman and Robert Plonsey 
present electrocardiography along 
with tables of normal values for heart 
rate, PR interval, and amplitude of R 
and S waves in the precordial leads. 
Criteria for ventricular hypertrophy 
are designated. The intricacies of 
vectorcardiography are related by 
Samuel Sapin, with illustrations and 
tables of normal values for age. 


Books 
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Richard Meyer, a pioneer in the field 
of pediatric echocardiography, amply 
covers the subject and provides superb 
echocardiograms of many forms of 
congenital heart disease. These re- 
eordings and the discussion are ideal 
to aid the novice in identification of 
eardiac anomalies from echocardio- 
grams. Methods for assessing ventric- 
ular performance from echocardio- 
grams are included. Jay J armakani 
wrote the section on cardiac catheteri- 
zation. He covers the field from types 
of catheters to equations for calcula- 
tion of vascular resistance and valve 
areas. 

The second section of this book is 
devoted to congenital cardiac defects. 
Robert Feldt and William Weidman 
discuss defects of the atrial septum 
and endocardial cushion. They include 
idealized diagrams, angiograms, and 
echocardiograms. Aspects of differen- 
tial diagnosis, treatment, and surgical 
management of defects of the ventric- 
ular septum are elucidated by Gra- 
ham, Bender, and Spach. Riemen- 
schneider and Moss review the prob- 
lems of left ventricular-right atrial 
communications. Michael Heymann 
expands on the pathophysiology of 
patent ductus arteriosus in newborns 
and older children. Friedman and 
Kirkpatrick review the types of aortic 
stenosis, including obstructive asym- 
metric septal hypertrophy and tech- 
niques for the differentiation. Hart- 
mann et al portray coarctation of the 
aorta with angiographic illustrations. 
Sissman describes anomalies of the 
aortic arch with schematic diagrams 
of their embryologic origins. Obstruc- 
tive lesions of the right ventricle and 
pulmonary arterial tree, along with 
congenital absence of the pulmonary 
valve, are portrayed by Emmanouil- 
ides. Anomalies of the tricuspid valve 
are described by Van Mierop, Schieb- 
ler, and Victorica. The many facets of 
the tetrad of Fallot are brought out by 
Guntheroth and Kawabori. Tricuspid 
atresia is dealt with by Amnon Rosen- 
thal. An excellent presentation of 
D-transposition of the great arteries 
is provided by Milton Paul. He 
describes techniques of balloon atrial 
septostomy and provides illustrations 
along with a summary of the results. 
He also reviews the complications of 
surgical redirection of blood flow by 
the atrial baffle approach. Ruttenberg 
portrays the anatomy of corrected 
transposition of the great arteries. 
The anatomic orientation of double 
outlet right ventricle is reviewed by 
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Neufeld and Randall. Van Praagh and 
Weinberg explain double-outlet left 
ventricle. Van Praagh includes a clas- 
sification of anatomic types, photo- 
graphs of specimens, and angiocardio- 
grams. Schematic drawings by Elliot, 
Bream, and Gessner help in compre- 
hension of the relations of single and 
eommon ventricle. The Van Praaghs 
and Weinberg tackle the subject of 
malposition of the heart. Cardiac loop 
formation and types of conus are illus- 
trated. I recommend this section for 
the novice and the cardiologist. Mair 
and Ritter illustrate the repair of 
truncus arteriosus and list the asso- 
ciated anomalies. Noonan reviews 
hypoplastic left heart syndrome. 
Anomalous venous connections are 
illustrated by Lucas and Schmidt. 
Idealized diagrams aid in understand- 
ing the variants of cor triatriatum. A 
review of cases of arteriovenous fistu- 
las are presented by Jimenez, Guillen 
and Gussoni. Paul Lurie discusses 
abnormalities and diseases of coro- 
nary vessels. The disorder of endocar- 
dial fibroelastosis is reviewed by 
Hastreiter and Fisher and diseases of 
the mitral valve by Steinfeld. 

A succinct review of acute rheumat- 
ic fever was written by Lewis Wanna- 
maker and Edward Kaplan. Chronic 
rheumatic heart disease is encom- 
passed by Samuel Kaplan. Its impact 
in developing countries are related by 
Aryanpur, Nazarian, and Siassi. Mani- 
festations of infective carditis are 
related by Blumenthal. Nonrheumatic 
inflammatory cardiovascular diseases 
are dealt with by Noren, Kaplan, and 
Staley. 

Although pediatric cardiologists 
spend little time with metabolic and 
nutritional disease of the heart, Whit- 
temore and Caddell thoroughly explore 
this field. Perhaps the section on the 
presentation of the various types of 
glycogen storage disease could have 
been expanded to aid the cardiologist 
in its recognition. The clinical fea- 
tures of mucopolysaccharidoses, Frie- 
dreich’s ataxia, progressive muscular 
dystrophy, juvenile rheumatoid ar- 
thritis, Marfan’s syndrome, and amy- 
loidosis are the subject of a chapter by 
Anderson and Moller. 

The last section of the book covers 
heart disease in the newborn (Lees 
and Sunderland), pulmonary hyper- 
tension (Vogel), systemic hyperten- 
sion (Loggie), heart failure (Talner), 
arrhythmias (Roberts and Gelband), 
cardiac tumors (Edwards), postopera- 
tive syndromes (Engle), atherosclero- 


sis (Carter and Lauer), and the adoles- 
cent (Neill and Haroutunian). 

In reviewing this book, I chose to 
refer to practically all of its chapters 
in order to give the reader an idea of 
breadth of its content and the selec- 
tion of its authors. 

The positive features of this book 





include an up-to-date presentation of 


most topics by experts, the inclusion 
of echocardiographic characteristics 
of cardiac anomalies, the extensive 
number of topics covered, the plethora 
of references, and the superb illustra- 
tions. 

The section on congestive cardiac 
failure does not include vasodilating 
agents, which may not have been in 
significant use when this section was 
written. Perhaps the book should 
include a more extensive section on 
pacemaker implantation and modes of 
follow-up. 

I highly recommend the book to 
anyne who desires a treatise on pedi- 
atric cardiology. 

G. BENziNG III, MD 

Div of Cardiology 
Children's Hosp Med Center 
Cincinnati, OH 45229 
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The 1977 edition of the General Principles of Blood Transfusion 

iS now available from the American Medical Association. Completely revised and 

updated, this exceptional overview brings you the best of informed opinion and experience 
in the field of transfusion. 


Among the topics listed in the table of contents are: 


e Responsibility of the Clinician in the * Clinical Indications for the Use of Platelet 
Transfusion Service and White Cell Concentrates 

* Clinical Indications for the Use of Red Cell * Management of Hemorrhagic Diseases 
Concentrates e Autotransfusions 

e Management of Shock e Extracorporeal Circulation 

* Massive Transfusions * Pheresis Procedures: Plasmapheresis 


e Filters and Blood Warmers Plateletpheresis, Leukapheresis 


General Principles of Blood Transfusion is the only book of its type. If you order blood or blood com- 
ponents for your patients, you need this authoritative text. Use the coupon to order your copy today! 
$3.00 


Order Dept./American Medical Association 
535 N. Dearborn 
Chicago, IL 60610 


Please send copy(ies) of General Principles of Blood Transfusion, OP-267, at $3.00 each. 
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Her stuffy nose and ears are bad enough. 
make her drowsy, too? 


Single-entity SUDAFED" (pseudoephedrine HCI) Syrup works without 
antihistamines—so it opens the nose without closing the eyes. Can't 
cause antihistamine "overdry' either. 

SUDAFED Syrup also helps to decongest the sinuses and to restore 
eustachian tube patency for easier drainage in otitis media. Orally 
effective, SUDAFED Syrup reaches areas drops and sprays can't. 
Avoids the rebound problem, too. 

SUDAFED Syrup. Available on your Rx 

elei Ax Burroughs Wellcome Co. 
or recommenda 'on. Research Triangle Park 

It has the taste children like. Wellcome | North Carolina 27709 


PRESCRIPTION INDICATIONS: * acute coryza * vasomotor rhinitis « acute eustachian salpingitis * aerotitis (barotitis) media 
* Serous otitis media with eustachian tube congestion 

In the following conditions, adjunctive therapy with analgesics, antihistaminics, antibiotics expectorants and other measures 
may be employed with Sudafed brand Pseudoephedrine Hydrochloride for optimum results: « allergic rhinitis + asthma 
e croup * acute otitis media * acute and subacute sinusitis « acute tracheobronchitis 

PRECAUTION: Although pseudoephedrine is virtually without pressor effect in normotensive patients, it should be used with 


caution in hypertensives. 
SIDE EFFECTS: While the great majority of patients will experience no side effects, those particularly sensitive to sympatho- 
mimetic drugs may note mild stimulation. 
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hydrobromide, 7.5 mg; phenylpropanolamine 
hydrochloride, 8.75 mg; guaifenesin, 37.5 mg; alcohol, 576. 


NONNARCOTIC * ANTITUSSIVE 
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romptly relieves the pain and 
reduces the inflammation of acute otitis media, 
while the antibiotic of choice fights the infection. 

AURALGAN contains the topical analgesic 
action of benzocaine and antipyrine plus glycerin 
dehydrated...a decongestant so hygroscopic that 
it “blots up" excess moisture through the tympanic 
membrane, for relief of pressure and pain in the 
middle ear. 
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When unproductive 
coughs startle, 


HYCOTUSS® Expectorant provides 
effective antitussive/expectorant action — 
controls coughing for up to 6 hours 

and helps liquefy bronchial secretions 

to aid expectoration. 
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Each teaspoonful (5 ml) contains 5 mg hydrocodone 
bitartrate (WARNING: May be habit forming), 100 mg 
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Oral prescription where permitted by State law. 
HYCOTUSS* is an Endo registered U.S. trademark 6070-2BS 


€ndo Laboratories, Inc. 
Subsidiary of the DuPont Company 


Garden City, New York 11530 ILLE 
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erythromycin often prescribed because of 
its advantages 

ə gastric acid stability 

e high serum levels 

e high tissue levels 

e patient acceptability 
is now the erythromycin with the added 
advantage. 
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In each study, ee was shown to 
be effective at a dosage of 20 mg/kg/day.* 


*Data on file, Dista Products Company. 


Hepatic dysfunction with or without 
jaundice has occurred, chiefly in adults, 
in association with erythromycin estolate 
administration. 
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Hepatic dysfunction with or without jaundice has occurred. 


Chiefly in adults, in association with erythromycin estolate 
administration. It may be accompanied by malaise, nausea, a ur WOl 
vomiting, abdominal colic, and fever. In some instances. * 








Severe abdominal pain may simulate an abdominal surgical 
emergency. 
If the above findings occur, discontinue llosone promptly 
llosone is contraindicated for patients with a known his- 


tory of sensitivity to this drug and for those with preexisting 
liver disease 









Indications: Included among the indications for this drug is 
Streptococcus pyogenes (Group A Beta-Hemolytic) — Upper and 
lower respiratory tract, skin, and soft-tissue infections of mild to 
moderate severity. 

Injectable penicillin G benzathine is considered by the American 
Heart Association to be the drug of choice in the treatment and 
Aes of streptococcal pharyngitis and in long-term prophy- 
axis of rheumatic fever. 

When oral medication is preferred for treating the above- 
mentioned conditions, penicillin G or V or erythromycin is the 
alternate drug of choice. 

The importance of the patient's strict adherence to the pre- 
scribed dosage regimen must be stressed when oral medication 
is qne A therapeutic dose should be administered for at least 
ten days. 

Consult the package literature for other indications 


Contraindication: Known hypersensitivity to this antibiotic 


Warnings: (See Warning box above.) The administration of erythro- 
mycin estolate has been associated with the infrequent occur- 


rence of cholestatic hepatitis. Laboratory findings have been Flu is serious business. It 





world. It keeps check on cholera, 
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ripheral eosinophilia, and leukocytosis. Symptoms may include i i 
tla, nausea, oni dna amg an nr un Miis s like - ire. An has been yellow fever, polio, and malaria. 
ice may or may no resent. In some instances, severe ab- Í 
dominal Dein Do simbale the pain of biliary colic, pancreatitis, nown to Clippie a nations By help Ing P cop le every where, 
perforated ulcer, or an acute abdominal surgical problem. In other work force. the UN is helpi ng people right here. 
instances, clinical symptoms and results of liver function tests : r ; 
have resembled findings in extrahepatic obstructive jaundice The UN's World Health And that's nothing to sneeze at. 
3 m Aue have deny so r! gone cases after a vel Or yanizatian bes d tract 2 f fl d 
ays of treatment but generally have followed one or two weeks Li < u an e 
of continuous therapy. Symptoms reappear promptly, usually within d 5 d p The UN means business. 
7 ps after the drug is ioo al s ooma patients identifies viruses so that people American business should know. 
e syndrome seems to result from a form of sensitization, occurs . . . 3 
as in "M, and has been reversible when medication is can be inoculated in time. Get the whole story. Send for a free 
iscontinued. : booklet," The Youinthe UN” Write to 
Usage in Pregnancy — Satety of this drug for use during preg- The UN also has just about Im) panel 345 E Gh St. N.Y 1501? LM. 
nancy has not been establishe : Hy ; CN agr tutti a 
Precautions: Caution should be exercised in administering the wiped out smallpox all over the A Public Service of This Magazine & The Advertising Council 
antibiotic to patients with impaired hepatic function. 
Surgical procedures should be performed when indicated 4 
eevdeg — Les most — io oe - gastroin- 
testinal (e.9., abdominal cramping and discomfort) and are dose 
related. Nausea, vomiting, and ^ ets occur infrequently with INDEX TO ADVERTISERS 
Usual oral doses A 
During prolonged or repeated therapy. there is a possibility of 
overgrowth of nonsusceptible bacteria or fungi. If such infections 
arise. e drug should be discontinued and appropriate therapy Averst Laboratories 2nd Cover 
institute v- 


Mild allergic reactions, such as urticaria and other skin rashes, 
have occurred. Serious allergic reactions, including anaphylaxis, 
have been reported 


Administration and Dosage: Adults — The usual dosage is 250 mg 


every six hours. This may be increased up to 4 gm or more per 1 
day according to the severity of the infection. Burroughs Wellcome Company 1159, 1165, 
Children — Age, weight, and severity of the infection are im- 1224-1226, 3rd Cover 


portant factors in determining the proper dosage. The usual regi- 
men is 30 to 50 mg per kg per day in divided doses. For more 
severe infections, this dosage may be doubled. 

If administration is desired on a twice-a-day schedule in either 
adults or children, one-hal! of the total daily dose may be given 
every 12 hours. 

Streptococcal Infections — For the treatment of streptococcal 
pharyngitis and tonsillitis, the usual dosage range is 20 to 50 mg 
per kg per day in divided doses. 


Body Weight Total Daily Dose 


Carnation Company 
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10 kg or less 
(less than 25 Ib) 250 mg 
11-18 kg 
18-25 kg 
(40-55 Ib! 900 mg 
29-36 kg 
(55-80 Ib) 750 mg 
36 kg or more 1000 mg 
(more than 80 Ib) (adult dose) 


In the treatment of group A beta-hemolytic streptococcal Geigy Pharmaceuticals 
infections, a therapeutic aig A of erythromycin should be admin- 
istered for at least ten days. In continuous idiom of strep- 
tococcal infections in persons with a history of rheumatic heart 
disease, the dosage is 250 mg twice a day. 

Consult the package literature for further dosage information. 
RM 5 duh (Ono MeNeil Consumer Products Company 

er Meis ero D a Mead Johnson Pharmaceutical Div. ................................. eee eene 1155, 1166, 1201 


F DISTA Dista Products Compan 


Endo Laboratories 1160-1161 





Division of Eli Lilly and Company 
indianapolis. Indiana 46206 


í A 
TE ; While every precaution is taken to insure accuracy, we cannot guarantee against the possibility of an 
Mid. by Eli Lilly and Company, Inc.» Carolina, Puerto Rico 00630 š occasional change or omission i the preparation of this index. 
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INDICATIONS: 

For the treatment of superficial bacterial infections of the 
external auditory canal caused by organisms susceptible 
to the action of the antibiotics, and for the treatment of 
infections of mastoidectomy and fenestration cavities 
caused by organisms susceptible to the antibiotics. 


DESCRIPTION: 
Each cc contains: Aerosporin” brand 


Polymyxin B Sulfate.................... 10,000 units 
NomonSulete........................ 5 mg 
(equivalent to 3.5 mg neomycin base) 
Ov So ^L ESTER EE a a a T, 10 mg (199 


The vehicle contains the inactive ingredients cety! alcohol, 
propylene glycol, polysorbate 80, purified water and 
thimerosal (preservative) 0.0196. 


PRECAUTIONS: 
This drug should be used with care in cases of perforated 
eardrum and in long-standing cases of chronic otitis media 


because of the possibility of ototoxicity caused by neomycin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon cutaneous sensitizer. There 
are articles in the current literature that indicate an 


increase in the prevalence of persons sensitive to neomycin. 


BENEFITS: 

Indications include infections of mastoidectomy and 
fenestration cavities caused by organisms susceptible to 
the antibiotics. 


CONTRAINDICATIONS, WARNINGS, AND PRECAUTIONS 
COMMON TO BOTH PRODUCTS 


CONTRAINDICATIONS: 


secondary infection in the chronic dermatoses, such as 
otifis externa, it should be borne in mind that the skin in 
these conditions is more liable than is normal skin to 
become sensitized to many substances, including 





INDICATIONS: 

For the treatment of superficial bacterial infections of the 
external auditory canal caused by organisms susceptible 
to the action of the antibiotics. 


DESCRIPTION: 
Each cc contains: Aerosporin” brand 
Polymyxin B Sulfate.................... 10,000 units 
Neomycin Sulfate . . ; 5 mg 
(equivalent to 3. 5 mg neomycin base) - 
HROCOCONESODB. Soo ov. see cc 10 mg (1%) 


The vehicle contains the inactive ingredients glycerin, 
hydrochloric acid, propylene glycol, purified water and 
potassium metabisulfite (preservative) 0.1%. 


PRECAUTIONS: 

This drug should be used with care when the integrity of the 
tympanic membrane is in question because of the 
possibility of ototoxicity caused by neomycin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon cutaneous sensitizer. There 
are articles in the current literature that indicate an 
increase in the prevalence of persons sensitive to neomycin. 
Stinging and burning have been reported when this drug 
has gained access to the middle ear. 


BENEFITS: 
Clear visualization of field. Does not have to be shaken. 


PRECAUTIONS 

If sensitization or irritation occurs, medication should be 
discontinued promptly. Patients who prefer to warm the 
medication before using should be cautioned against 


In individuals who have shown hypersensitivity to any of the neomycin. The manifestation of sensitization to neomycin heating the solution above body temperature, in order to 
components, and in herpes simplex, vaccinia, and varicella. — is usually a low grade reddening with swelling, dry scaling, avoid loss of potency 


WARNINGS: and itching; it may be manifest simply as a failure to heal 
During long-term use of neomycin-containing products, days. Allergic cross-reactions may occur which could 
periodic examination for such signs is advisable and the prevent the use of any or all of the following antibiotics for 


Prolonged treatment may result in overgrowth of non- 
susceptible organisms and fungi. If the infection is not 


Treatment should not be continued for longer than ten 


improved after one week, cultures and susceptibility tests patient should be told to discontinue the product if they the treatment of future infections: kanamycin, paromomy- 


should be repeated to verify the identity of the organism, 
and to determine whether therapy should be changed. 
When using neomycin-containing products to control 


Both products offer you: 


e Direct anti-inflammatory action, 
relieving associated itching, Wellcome 
swelling and pain. 


e Wide range of antibacterial 
activity, including action 
against many strains of 


are observed. These symptoms regress quickly on with- 
drawing the medication. Neomycin-containing applications HOW SUPPLIED: 
should be avoided for that patient thereafter 


cin, streptomycin, and possibly gentamicin 


Both products available in 10 cc bottles with sterile droppers 








x Burroughs Wellcome Co. 
Research Triangle Park 
North Carolina 27709 


Pseudomonas aeruginosa and Proteus. © Economy for your patients. 
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This asthmatic — 
isn't worried about his next breath... 


Each capsule or tablespoon (15 ml) elixir 
contains theophylline (anhydrous) 150 mg 
and glyceryl guaiacolate (guaifenesin) 

90 mg. Elixir: alcohol 15% 


e theophylline for effective 
around-the-clock 
bronchodilator therapy 


«10076 free theophylline 


Indications: For the symptomatic relief of bronchospastic 
conditions such as bronchial asthma, chronic bronchitis, and 
pulmonary emphysema. 

Warnings: Do not administer more frequently than every 

6 hours, or within 12 hours after rectal dose of any prep- 
aration containing theophylline or aminophylline. Do nor 
give other compounds containing xanthine derivatives 
concurrently. 

Precautions: Use wirh courion in parienrs with cardiac 
disease, hepatic or renal impairment. Concurrent adminis- 
tration with certain onribiorics, i.e. clindamycin, eryrhromy- 
cin, rroleondomycin, may result in higher serum levels of 
theophylline. Plasma prorhrombin and factor V may 
increase, bur any clinical effect is likely ro be small. Metabo- 
lites of quaifenesin may contribute ro increased urinary 
5-hydroxyindoleaceric acid readings, when determined 
with nitrosonaphrol reagenr. Safe use in pregnancy has nor 
been established. Use in case of pregnancy only when 
clearly needed. 

Adverse Reactions: Theophylline may exert some stimulat- 
ing effect on the central nervous system. Its administration 
may cause local irrirarion of rhe gastric mucosa, with possi- 
ble gastric discomfort, nausea, and vomiting. The frequency 
of adverse reactions is related ro rhe serum theophylline 
level and is not usually a problem or serum theophylline 
levels below 20 ug/ml. 

How Supplied: Capsules in borrles of 100 and 1000 and 
unir-dose packs of 100; Elixir in bottles of 1 pint and 1 gallon. 
See package insert for complere prescribing information. 


Mead iir 


PHARMACEUTICAL DIVISION 
©1978 Mead Johnson & Company: Evansville. Indiana 47721 U.S.A. MJL 6-4220R3 
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Necrotizing Enterocolitis 


Ignite the pathogenesis of necro- 
tizing enterocolitis (NEC) has 
yet to be delineated, there is ample 
evidence to support a role of intestinal 
bacteria in the genesis and complica- 
tions of this disease in neonates. The 
importance of coliform bacilli has 
been demonstrated in experimental 
NEC in newborn rats, and sporadic 
outbreaks of NEC in neonatal inten- 
sive care units have frequently been 
associated with intestinal colonization 
or septicemia caused by various mem- 
bers of the Enterobacteriaceae fami- 
ly.? Stanley and Null? reported that 
temporal alterations in the intestinal 
microflora of infants were correlated 
with changes in the incidence of NEC 
and that neonates initially colonized 
with Klebsiella pneumoniae had an 
almost threefold greater likelihood of 
developing disease than those colo- 
nized with other enterobacterial spe- 
cies. Surveillance studies from one 
intensive care unit have shown that K 
pneumoniae and Escherichia coli 
strains are recovered significantly 
(P< .01) more often from rectal 
cultures of infants with NEC than 
from their cohorts without NEC.‘ 
These data support the contention 
that the fecal microflora contribute in 
some way to the pathogenesis of 
necrotizing enterocolitis. 

That orally administered aminogly- 
cosides might be efficacious in man- 
agement of patients with NEC was 
suggested by Bell and co-workers, 
who reported a reduced incidence of 
intestinal perforation in affected in- 
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fants treated orally with kanamycin 
sulfate or gentamicin sulfate. Egan 
and associates? and Boyle et al’ 
demonstrated a reduced number of 
NEC cases in high-risk infants 
treated with kanamycin. However, a 
significant (P = .038) difference in 
incidence rates of NEC was only 
demonstrated in the Egan study. In 
addition, Rowley and Dahlenburg* 
have recently reported the results of a 
placebo-controlled trial in which gen- 
tamicin given orally did not provide 
protection from development of NEC. 
If an antimicrobial regimen is to be 
protective, it would presumably be on 
the basis of the substantial reduction 
in the number of Gram-negative 
enteric bacteria colonizing the bowel 
of orally treated infants.'? 

The report of a randomized double- 
blind controlled trial of oral gentami- 
cin prophylaxis in infants considered 
at high-risk of developing NEC 
appears in this issue of the JOURNAL (p 
1192). This regimen was successful in 
preventing NEC and NEC-like entero- 
pathies. Grylack and Scanlon’s enthu- 
siasm for prophylaxis is reflected by 
their recommendation that gentami- 
cin be given orally to all infants possi- 
bly at risk of developing NEC. Js this 
recommendation justified? 

We believe that the aminoglyco- 
sides should not be used routinely for 
prevention of neonatal necrotizing 
enterocolitis, or, if used, prophylaxis 


should be restricted to a small number 


of high-risk infants and given only for 
a limited period of time. Our caution- 


i * SPS on a 
s - f 


ary position is not because the data 
are unconvincing; rather, we are 
concerned that emergence of resistant 
strains will develop among previously 
susceptible enteric Gram-negative 
bacilli. This has certainly been the 
case with parenterally administered 
aminoglycosides in nurseries,^" and 
one would predict that oral therapy 
will exert a more rapid selective pres- 
sure on the intestinal microflora. For 
example, in the study by Boyle and 
co-workers, development of kanamy- 
cin resistance occurred in almost half 
of the infants receiving kanamycin 
orally, and the rate of colonization by 
resistant coliforms on days 17 through 
30 of therapy was significantly 
(P< .05) greater in kanamycin- 
treated than in placebo-treated in- 
fants. In Gainesville, Fla, kanamycin 
was used routinely in all low-birth- 
weight infants after completion of the 
controlled prophylaxis trial in 1975.° 
Surveillance studies disclosed that a 
substantial percentage of Staphylococ- 
cus epidermidis and S aureus strains 
were resistant to kanamycin, gentam- 
icin, and tobramycin. Additionally, 
approximately 10% of coliforms were 
resistant to these aminoglycosides. 
Possible, untested, alternative can- 
didates for oral prophylaxis are the 
polymyxins. These agents have bacte- 
ricidal activity sharply limited to 
Gram-negative bacteria and have 
been used safely by the oral route for 
therapy of gastroenteritis caused by 
enteropathogenic E coli. Development 
of bacterial resistance to the polymyx- 
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ins is infrequent and, if encountered, 
would not jeopardize newborn care, 
since these drugs are rarely used for 
therapy of systemic bacterial dis- 
eases. 

It should be pointed out that the 
oral administration of antimicrobials 
that selectively suppress the coliform 
flora of the gut will promote growth 
of other bacteria, some of which may 
be deleterious. It has recently been 
shown that  antibiotic-associated 
pseudomembranous colitis is most 
likely caused by proliferation of 
toxin-producing clostridial strains 
that are resistant to the ingested 
drugs.'^'* This entity has not been 
demonstrated in newborn infants, but 
Clostridia have been implicated in the 
etiology of NEC?" or NEC-like ill- 
nesses,? and these organisms are 
resistant to the aminoglycosides and 
polymyxins.'* 

Because of the anticipated rapid 
emergence of resistant enteric bacte- 
ria and of the possible selective 
growth of potentially harmful mem- 
bers of the bowel microflora, we do 
not believe that either kanamycin or 
gentamicin should be used orally 
routinely for prevention of NEC. 
Although the number of infants 
receiving prophylaxis at any one time 


Cireumeision 


pponents of routine circumcision 

of the male infant will greet 
with pleasure the appearance of the 
article by Annunziato and Goldblum 
(p 1187) and the one by Sussman et al 
(p 1189) on unusual complications of 
the operation. Those who favor rou- 
tine circumcision will be quick to point 
out that Fournier's syndrome and the 
scalded skin syndrome are very rare 
complieations that should not deter 
parents from requesting circumcision 
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would be small, it is likely that they 
would constitute a substantial portion 
of the high-risk, low-birth-weight pop- 
ulation in the unit, and this could have 
an important impact on the develop- 
ment of resistant organisms through- 
out the entire unit. 
GEORGE H. McCRACKEN, JR, MD 
Department of Pediatrics 
University of Texas Health Science 
Center at Dallas 
Southwestern Medical School 
5823 Harry Hines Blvd 
Dallas, TX 75235 
DONALD V. ErrzMAN, MD 
Department of Pediatrics 
University of Florida 
College of Medicine 
Gainesville, FL 32601 
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in women married to uncircumcised 
men. It is an incontestable fact at this 
point that there are more deaths each 
year from complications of circumci- 
sion than from cancer of the penis. In 
addition, there are no solid data to 
prove that the end of man's arrogance 
is related to the risk of malignancy in 
the female. Perhaps the only sound 
argument for routine circumcision of 
the male came from World War II, 
during which soldiers in the South 
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Pacific fought in swampy terrain in a 
hot, humid atmosphere and were 
unable to maintain even minimal 
hygiene. Under those conditions, the 
circumcised individual fared much 
better than the uncireumcised. In all 
likelihood, in a major war of the 
future, the great mushroom cloud will 
hardly distinguish between the cir- 
cumcised and the uncircumcised. 

It is unlikely that a listing of the 
hazards of circumcision will deter 
parents who insist on circumcision of 
their infant for religious reasons. 
However, for all other parents, physi- 
cians should become much more vocif- 
erous than they have been in discour- 
aging circumcision of the newborn. 


They have been slow to do so because 
they themselves have not been con- 
vineed that circumcision is of little 
benefit. Yet, today, especially, the 
circumcised infant is at greater risk 
than ever before. He is clustered in 
large newborn nurseries (because 
small units are too costly) and is there- 
by exposed to even greater numbers 
of organisms that have been altered 
by their own exposure to multiple 
antibiotics. He has enough portals of 
entry for organisms as it is—his nose, 
mouth, conjunctivas, and the end of 
his umbilicus. It seems totally unnec- 
essary to aid and abet lurking bacteria 
by adding a raw wound to his genital- 
ia. 


The Cephalosporins 


Are They as Important as Their Numbers Suggest? 


re you confused by the number of 
different cephalosporins that 
have been produced in recent years? I 
am. But the best (? worst) is still to 
come. There are approximately ten 
cephalosporins that are commercially 
available in the United States at the 
present time. At least an equal 
number of derivatives are under 
study, with several more on the hori- 
zon. Yet I cannot think of a pediatric 
infectious disease where cephalospo- 
rins deserve first consideration. Of 
course, they are frequently prescribed 
for patients allergic to penicillin, in 
the initial therapy of high-risk pa- 
tients (usually combined with an 
aminoglycoside), and in the preven- 
tion of wound infections in contami- 
nated surgical cases. Penicillin allergy 
and gastrointestinal surgery requir- 
ing antibacterial prophylaxis are 
much more common in adults. The use 
of cephalosporins alone for high-risk 
pediatric patients (eg, newborns, leu- 
kemia, burns, etc) is dangerous be- 
cause of the prevalence of Haemophi- 
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lus infections and the resistance of 
these bacteria, as well as Enterobac- 
ter, enterococcus, indole-positive Pro- 
teus, Citrobacter, Providencia, Bacte- 
roides, Neisseria, and Pseudomonas, 
to many of the cephalosporins. 
Where did it all start and where is it 
going? Professor Guisseppe Brotzu 
isolated a fungus, Cephalosporium 
acremonium from sea water near a 
sewage outlet off the coast of Sardinia 


O 
.B-lactam 
ring 
COOH 
Dihydrothiazine 
ring 


Chemical structure of cephalosporins. 


Finally, I should like to cast my vote 
against the use of the term Fournier's 
syndrome and beg that the condition 
be referred to as gangrene of penis, 
scrotum, or perineum. There are al- 
ready far too many syndromes. The 
reader in two weeks or even less will 
be hard put to recall the meaning of 
the name, but he is unlikely to be 
confused by the term gangrene. 
Down, I say, with both circumcision 
and Fournier’s syndrome. 

SYDNEY S. GELLIS, MD 

Department of Pediatries 

New England Medical Center 
Hospital 

20 Ash St 

Boston, MA 02111 


in 1945.1 He noted antibiotic activity 
among the metabolic products of this 
organism. Eight years later, one of 
these metabolic products, cephalospo- 
rin C, was discovered and, in 1962, 
cephalothin (the first clinically useful 
cephalosporin) was synthesized. Since 
then a series of chemical modifica- 
tions in the 3 and 7 positions of the 
7-aminocephalosporanic acid nucleus 
(Figure) have produced cephalospo- 
rins with varying degrees of protein 
binding, acid stability, resistance to 
B-lactamases, and in vivo distribution 
characteristics. I have listed some of 
these products in the accompanying 
table (not included are cephatrizine, 
cephacetile, cephaloglycin, cefazaflur, 
ceftezole, FR 10024, CGP 9000, and 
HR756). The importance of many of 
the pharmacologic differences among 
the cephalosporins is unclear (eg, 
protein binding and its relationship to 
distribution and activity’), yet the 
promise of increased activity against 
B-lactamase-positive and B-lactamase- 
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Cefuroxime IM,IV 


Cephradine Orally (PO), IV,IM 








Cefazolin IM,IV 8 
Cephapirin IM,IV 4 
Cefoxitin* IM,IV 7 








33 


Half-life, 


intramuscularly 





0 1.5 High serum levels, less pain intra- 
muscularly 

5 0.7 Apes 

0 0.7 Active against Bacteroides 






*Synthesized from cephamycin C, a fermentation product of Streptomyces. 


TSerum half-life in monkeys. 


negative H influenzae (cefamandole, 
cefaclor),** and even against Pseudo- 
monas (HR756),° are particularly en- 
ticing. 

Cephalosporins are similar to peni- 
cillins in many respects: (1) they inter- 
fere with cell wall synthesis by inhib- 
iting transpeptidase enzyme activity; 
(2) they are active against Gram-posi- 
tive and Gram-negative bacteria 
(with some exceptions, notably most 
cephalosporins are poorly active 
against H influenzae but effective 
against K pneumoniae); (3) they are 
rapidly excreted by the kidneys; and 
(4) they have a high therapeutic-toxie 
index. Indeed, the active nucleus 
common to all cephalosporins, 
7-aminocephalos-poranic acid (Fig- 
ure), resembles its penicillin counter- 
part, 6-aminopenicillanic acid quite 
closely, both containing  f-lactam 
rings. The £-lactam moiety is adjacent 
to a six-membered ring in the cepha- 
losporins and a five-membered ring in 
the penicillins. This apparently en- 
hances the resistance of cephalospo- 
rins to penicillinase. Despite these 
similarities, cephalosporins have some 
properties that favor their choice over 
penicillins in the treatment of selected 
bacterial infections. These drugs are 
resistant to  f-lactamases, active 
against a broad spectrum of bacterial 
pathogens, and are minimally cross- 
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allergenic with penicillins. There 
seems to be little risk to the use of 
cephalosporins in patients with a 
history of allergy to penicillin, except 
for those with a history of anaphylaxis 
or other immediate-type reactions. 
Cephalosporin resistance among bac- 
terial species has not been a major 
problem despite the widespread use of 
these drugs in the community and in 
hospital. 

Some of the pharmacologic proper- 
ties of cephalosporins and their impor- 
tance are listed in the Table. These 
include commercially available and 
experimental derivatives. Some of 
these have the advantage of an 
increased spectrum of antibacterial 
activity and good serum and tissue 
distribution. However, none can be 
trusted for the therapy of CNS infec- 
tions due to the poor penetration of 
these drugs into the CSF. Three 
cephalosporins (cephalothin, cephapir- 
in, and cephacetrile) are partially 
desacetylated by liver enzymes in 
vivo. This reduces the antibacterial 
activity of these drugs in vitro, but the 
clinical importance of this metabolic 
event is unclear. Further expansion of 
the spectrum of antibacterial activity 
of cephalosporins and the increasing 
emergence of ampicillin-resistant bac- 
teria (mediated by f-lactamases)' are 
two factors that may increase the 






Active against Citrobacter and En- 


1.1 
terobacter 
Cefamandole IM,IV 74 0.6 Active vs Haemophilus, Neisseria, Separate disc test required 
Enterobacter 
SKF 75073 IM,IV 98 1.5} Active against H influenzae Human data unavailable 
15 0.9 





Properties of Cephalosporins 
Recommended Protein Serum . ! 


Binding, 


Drug Administration (96) hr Advantages Disadvantages 
Cephalothin Intravenous (IV) 70 0.5 Low toxicity Desacetylated, painful intramus- 
cularly 
Cephaloridine Intramuscular (IM),IV 20 1.1 Good tissue distribution, less pain Hydrolyzed by some f-lacta- 










mases, nephrotoxic, probene- 
cid ineffective 


Highly protein bound, hydrolyzed 
by some 5-lactamases 


Desacetylated 
Phlebitis 















Low serum levels after parenteral 
administration 


Cephalexin PO 15 0.8 Good oral absorption M 

Cefadroxil PO 20 1.4 Longer serum half-life than ceph- Less well absorbed than ceph- 
alexin alexin 

Cefaclor PO 25 0.7 


Active against H influenzae 


LEE 


usefulness of cephalosporins in pedi- 
atric practice in the future. Prelimi- 
nary clinieal investigations have re- 
corded the effieacy of some of the 
newer cephalosporins in the treat- 
ment of osteomyelitis,’ soft tissue 
infections,” and impetigo.'^! 

Cefaclor is a new, oral cephalosporin 
more active in vitro than cephalexin 
and cephradine against common pedi- 
atric bacterial pathogens (eg, Staphy- 
lococcus, Streptococcus, Haemophilus, 
and some enterobacteriaceae).* It has 
potential usefulness, therefore, in the 
treatment of many bacterial infec- 
tions in pediatric patients. This poten- 
tial has been tested on infants with 
otitis media, and the results are 
reported elsewhere." Therapy with 
oral cefaclor, 60 mg/kg/day, in four 
divided doses was as successful as 
previously reported studies with am- 
picillin, amoxicillin, and combinations 
of penicillin or erythromycin with 
sulfonamides. These results are en- 
couraging in that a useful drug has 
been added to our therapeutic armen- 
tarium. However, the study also shows 
the difficulty of diagnosis of otitis 
media, the problems of therapeutic 
failures and relapses, and the lack of 
patient compliance. Although the en- 
tire importance of some of the in vitro 
measurements is unclear, their vari- 
ability is disturbing. For example, 
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Haemophilus susceptibilities to cefa- 
clor can be as high as 5 pg/ml minimal 
inhibitory concentration and 20 ug/ml 
minimal bactericidal concentration, 
and peak plasma concentrations range 
from 1.2 to 23.4 ug/ml. This shows the 
erratic absorption of oral antibiotics 
and suggests the possibility that some 
patients with Haemophilus otitis me- 

a may have suboptimal middle ear 
drug concentrations. Haemophilus 
and Streptococcus species cause most 
otitis media in patients up to 9 years 
of age." I second Dr Nelson’s sage 
advice for further testing of cefaclor 
in this disease. Although a single drug 
is preferable, the presence of -lacta- 
mase-producing Haemophilus may re- 
quire the use of combinations of 
antimicrobials.'' Studies of the thera- 
py of otitis media due to these bacte- 
ria need to be carefully controlled and 
evaluated clinically and bacteriologi- 
eally before and after therapy. 

The cephalosporins are searching 
for a “first-line” role in the therapy of 
pediatric bacterial infections. Cur- 
rently, pediatricians can choose cepha- 
lothin, cefazolin, or cephradine for the 
parenteral treatment of non-CNS 
infections due to sensitive bacteria 
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member of the cephalosporin family. J Infect Dis 
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other than H influenzae, and cefa- 
mandole for those due to Haemophi- 
lus. Their oral counterparts are 
cephalexin, cephradine (for infections 
that are not H influenzae, and cefa- 
clor, respectively. Many clinicians will 
reserve this approach for patients 
with a history of an immediate-type 
penicillin-allergic reaction. Since they 
are resistant to hydrolysis by f-lacta- 
mase, newer cephalosporins may be 
useful in the therapy of ampicillin- 
resistant Haemophilus infections. 
However, consideration of several oth- 
er alternatives also seems warranted. 
These include erythromycin/sulphon- 
amide, cotrimoxazole (sulfamethoxa- 
zole/trimethoprim), cephalosporins in 
combination with sulfonamides, and 
chloramphenicol. In the meantime, 
pediatrieians would be well advised to 
consider the cephalosporins with cau- 
tious scepticism. Despite apparent 
advantages, these drugs can be very 
expensive, and treatment failures and 
a wide array of undesirable effects 
(phlebitis, rashes, serum sickness, 
anaphylaxis, elevations in serum al- 
kaline phosphatase levels, positive 
Coombs’ test, suppression of in vitro 
lymphocyte reactivity, etc) have been 
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reported.^'^ Doubtless, the indita- 
tions and limits for cephalosporin 
therapy of pediatric bacterial infec- 
tions will be better defined in the 
future through continuing analysis of 
bacterial trends (ie, pathogenicity and 
resistance) and controlled investiga- 
tions comparing new products with 
those already familar to us. For the 
present, there are few situations in a 
pediatric infectious diseases (other E 
than in the penicillin-allergic child) E. 
where cephalosporins offer clear âd- . 
vantages over alternate antibacterial 
agents. 
MELVIN I. Manks, MD 
Departments of Pediatrics (Infectious 
Diseases) 

and Microbiology and Immunology 
McGill University | 
Montreals Childrens Hospital 
Montreal, Quebec, Canada 


Nonproprietary Names and 
Trademarks of Drugs 


Cephalexin monohydrate—Keflex. 
Cephaloglycin dihydrate—Kafocin. 
Cephaloridine—Loridine. 
Cephalothin sodium—Keflin. 
Cephradine—A nspor, Velosef. 
Cephapirin sodium Cefad jl. 
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Articles 


Infant Tracheostomy 





A New Look With a Solution to the Difficult Cannulation Problem 


Howard C. Filston, MD; Dale G. Johnson, MD; Robert S. Crumrine, MD 


è Although most infant airway and 
ventilatory problems will be best solved by 
the use of endotracheal tubes, clear-cut 
indications for tracheostomy exist. Past 
reticence to use tracheostomy for infants 
has been due mainly to the fear of decan- 
nulation problems. Recognition of ob- 
structive airway lesions, particularly the 
lumen-narrowing tracheal stomal granu- 
loma, has been facilitated by the routine 
use of the newer infant bronchoscopes 
with optical telescopes. 

Successful decannulation begins with 
proper tracheostomy technique, and con- 
tinues through tracheostomy manage- 
ment and a well-conceived decannulation 
program. Decannulation should include 
evaluation of the structure and function of 
the airway endoscopically and it may 
include translaryngeal endoscopic resec- 
tion or formal surgical removal of any 
obstructing lesions. Experienced nursing 
personnel are essential to the entire 


program. 
(Am J Dis Child 132:1172-1176, 1978) 
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uch of the hesitancy to use 
tracheostomy in small infants 
is based on the fear that tracheal 
decannulation cannot be accomplished 
once the tube is in place. Attempts at 
decannulation have resulted in 
death.'? Fear of these consequences 
has often led to a fatal delay in estab- 
lishing the tracheostomy. 

This article describes the technical 
details we believe are important in the 
performance of tracheostomy and suc- 
cessful tracheal decannulation in 
small infants. Our approach is based 
on the belief that most of the prob- 
lems in tracheal decannulation are 
caused by mechanical obstructions to 
the airway, which, when identified, 
can be corrected surgically. Smythe? 
recognized this problem and sug- 
gested several solutions. Success in 
our decannulation procedure is depen- 
dent on the technical details of the 
initial tracheostomy as well as on 
accurate diagnosis at the time of 
decannulation. This is accomplished 
through the use of relatively new 
infant bronchoscopes that use an opti- 
cal telescope, an advance that for the 


first time allows clear visualization of 
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Filston) and Pediatric Anesthesiology (Dr Crum- 
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iated Hospitals, Cleveland; the Pediatric Surgical 
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Reprint requests to Box 3815, Duke University 
Medical Center, Durham, NC 27710 (Dr Fil- 
ston). 


the tiny air passages of the most 
premature infant.' 


MATERIALS AND METHODS 
Indications for Tracheostomy 


Without question, most infants' ventila- 
tory and secretion-clearing requirements 
can be successfully managed with translar- 
yngeal tubes, even when prolonged intuba- 
tion is required. Atraumatie intubation 
using tube materials that have a low reac- 
tivity and that are properly sized to avoid 
pressure necrosis in the subglottic area will 
result in an acceptably low incidence of 
complications. Definite indications for tra- 
cheostomy do remain, however. Just as the 
incidence of complications with translaryn- 
geal tubes has been reduced by greater 
knowledge and attention to technical 
details, so too can tracheostomy be made 
an acceptably safe procedure for the infant 
who requires such support. 

Congenital or acquired upper airway 
obstructions that do not allow the use of 
translaryngeal tubes are clear indications 
for tracheostomy. When surgical proce- 
dures on or near the airway run the risk of 
obstruction of the airway, tracheostomy is 
essential. | 

Less clear indications for tracheostomy 
are instability of the translaryngeal tube 
and the need for prolonged translaryngeal 
intubation. In an occasional baby, translar- 
yngeal tubes seem to be difficult to main- 
tain and frequent accidental extubations 
occur. When experienced personnel who 
can easily reintubate the child are in 
constant attendance, this state may be 
tolerated. If, on the other hand, these 
occurrences frequently result in a respira- 
tory arrest, tracheostomy may be a better 
solution. 
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The duration implied by the term “pro- 
longed intubation” has been continuously 
redefined. Lindholm? defined prolonged 
endotracheal intubation as periods longer 
than 24 hours. In Lindholm’s study, 12 of 55 
children required secondary tracheostomy, 
five of these due to respiratory obstruction 
after endotracheal extubation. Infants in 
his series averaged 75 hours of intubation, 
with a range of 24 to 504 hours. Complica- 
tion rates of 22% and 29% due to prolonged 
endotracheal intubation were reported by 
Striker et al^ and Hatch,’ respectively, and 
32% due to tracheostomy were reported by 
Aberdeen.’ If fatalities are compared, five 
of 62 children (8%) who died as a direct 
result of complications during the endotra- 
cheal intubation period were reported by 
Aberdeen and Glover,’ and they attributed 
a 2.1% fatality rate to tracheostomy. More 
recently, large numbers of newborns and 
especially premature newborns have toler- 
ated weeks and months of translaryngeal 
intubation with a seemingly low incidence 
of airway injury. Each institution caring 
for large numbers of newborns with respi- 
ratory problems must look critically at its 
own results and techniques and define for 
itself the indications for resorting to 
tracheostomy when an obvious need for 
long-term intubation exists. We would only 
caution that the considerable tolerances of 


the premature newborn to prolonged 


translaryngeal intubation may not be 
applicable to the more active older infant. 

Finally, an occasional infant will not 
tolerate a translaryngeal tube large 
enough to allow adequate suctioning of 
secretions. When such a state exists and 
progressive pulmonary deterioration is 
occurring, tracheostomy may greatly im- 
prove the child’s management. 

We are not advocating the widespread 
use of tracheostomy. It is a procedure 
associated with definite hazards. Our own 
series presented here includes only 31 
tracheostomies in six years, most of them 
for obstructing lesions of the upper airway. 
During the same period, hundreds of 
newborns were managed through pro- 
longed respiratory distress problems with 
translaryngeal tubes. The following gives 
the indications for tracheostomy in our 
series: 


Congenital airway obstructions 7 
Surgical procedures about airway 1 
Postintubation laryngeal or subglottic 
stenosis 8 
Unstable endotracheal tube 3 
Prolonged intubation for ventilatory 
support 12 


Only 12 of the 31 patients had tracheosto- 
my performed because of the anticipated 
need for prolonged ventilatory support. 
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Seven of these were infants older than 1 
month of age. Most were infants. with 
complex, multisystem management prob- 
lems with complicated courses after repair 
of major congenital anomalies. Eight 
infants required tracheostomy because of 
postintubation subglottie stenosis. 


Tracheostomy Technique 


Many of the points relating to the estab- 
lishment of the tracheostomy and the 
importance of using the plastic tubes 


specially designed for infants have been 


previously discussed by others.'*^^ Howev- 
er, successful decannulation begins with a 
properly performed tracheostomy. This 
requires careful attention to minute details 
and so the entire technique is reviewed 
here. 

If the baby is not already intubated, oral 
endotracheal intubation is performed, and 
if the infant’s general condition warrants, 
general anesthesia is used. We generally 
use halothane, nitrous oxide, and oxygen 
with assisted respirations. Only when the 
infant is very unreactive does local anes- 
thesia provide an operative field that is 
stable enough for a safe, well-controlled 
procedure. 

A small roll should be placed beneath the 
child’s shoulders and the head allowed to 
fall back gently. Extreme extension should 
be avoided, however, as this will pull the 
thoracic trachea up into the neck and result 
in a stoma that is too low. Extubation may 
then occur when the head is flexed. 

A small (1.5 to 2.0 em) transverse incision 
is placed one finger’s breadth above the 
sternal notch. It is deepened transversely 
through the platysma, and then the 
remaining dissection is completed in the 
midline in a sagittal plane between the 
strap muscles and through the pretracheal 
fascia. Great care must be used as each 
level is dissected to assure that the trachea 
remains in the midline and is not pulled to 
one side by the retractors. Palpation for 
the trachea above the incision helps to 
locate it. The isthmus of the thyroid should 
be identified. If necessary, its inferior 
attachment to the trachea can be freed 
from the trachea and gently retracted 
cephalad. 

Once the trachea is identified, its anteri- 
or surface should be cleaned to allow place- 
ment of two silk sutures as far laterally as 
possible directly into the tracheal rings. 
These sutures will be of aid subsequently in 
replacing a tube that has become dislodged. 
By pulling these sutures apart (toward the 
shoulders), the stoma will be opened and 
the trachea elevated toward the surface. 

A midline tracheal incision is then made 
that is slightly longer than the diameter of 
the proposed tube. Although experimental 





work of Mendez-Picon et al'' suggests that 
a horizontal incision that does not divide 
any cartilage may be preferable, we have 
used a vertical slit successfully. Two or 
three tracheal rings are usually divided, 
avoiding the cricoid and the thyroid isth- 
mus. No tracheal cartilage is removed. This 
point is extremely important. Removal of a 
cartilage segment may result in subse- 
quent instability with tracheal collapse and 
failure of decannulation. The incision 
should be tailored to admit the tube easily. 
If the tube has to be forced in or the stoma 
spread with an instrument, tearing of the 
stoma may result, again interfering with 
subsequent decannulation. 

A plastic tracheostomy tube, tissue 
tested to ensure against the presence of 
organic toxins, is then inserted.’ A tube of 
proper size will fill most of the tracheal 
lumen but will enter without friction or the 
need for undue force. Prior to insertion of 
the tracheostomy tube, the oral endotra- 
cheal tube is withdrawn by the anesthesiol- 
ogist until its tip can just be seen at the 
superior margin of the stoma. At this 
point, the infant must have spontaneous 
respirations and the endotracheal tube 
must not be totally withdrawn until the 
tracheostomy tube is securely in place. 

Placement of the tube is facilitated by 
moistening it with sterile saline solution. 
Initially, the tube is inserted from the side, 
allowing its narrowed anteroposterior di- 
ameter at the tip to slide easily into the 
vertically slit stoma. The tube is then 
rotated 90° to the proper alignment. Cloth 
tape ties secure the tube around the neck. 
Roentgenographic assurance that the tip 
of the tube is above the carina is mandato- 
ry. The tube may have to be shortened in 
an occasional baby. Bleeding should be 
negligible. If the incision is of proper size, 
no closing sutures will be required. 


Tracheostomy Care 


Continuous mist using sterile water or 
dilute concentrations of saline solution 
must be delivered through plastic tracheos- 
tomy tubes since they have no inner cannu- 
la to facilitate cleaning. Although ultra- 
sonic aerosols of physiologic saline have 
been implicated in the deterioration of 
blood gas values and an increase in airway 
resistance," they may be beneficial to 
the baby with aspiration pneumonia or 
thick secretions. Lindholm’ has emphasized 
that ultrasonic mist has virtually elimi- 
nated death from inspissated secretions in 
endotracheal tubes. If adequate mist and 
frequent gentle suctioning are provided, 
the tube remains very clean. The tube is 
changed weekly. The lateral retention 
sutures should be removed at the time of 
the first weekly tube change to avoid gran- 
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uloma formation around them. After a few 
weeks of adaptation to the tracheostomy, 
many older infants will tolerate moderate 
periods without mist. Some mist is needed 
each day to avoid excessive desiccation of 
the respiratory epithelium. 

Moistening of the tube prior to each 
insertion is extremely important. If this is 
not done, the tube may adhere to the skin 
of the stomal tract as it enters. The skin 
rolls in and obstructs the trachea, with 
resultant inability to force the tube into 
the tracheal lumen. If the tracheostomy 
tube cannot be replaced, the airway can be 
reestablished by endotracheal intubation 
until the stoma can be cleared. The impor- 
tance of a nursing staff experienced in 
tracheostomy care cannot be overstated. 
The child with a tracheostomy must never 
be unattended. Functioning suction equip- 
ment must always be available. Until a 
stable tract is formed, a child with a 
tracheostomy should be maintained in an 
intensive care setting. This usually re- 
quires seven to ten days after the proce- 
dure. 


Tracheal Decannulation 


When the need for the tracheostomy has 
passed, extubation can almost always be 
achieved if a carefully thought-out pro- 
gram is followed. Initial laryngoscopy and 
bronchoscopy with the newborn (3 mm) 
bronchoscope with optical telescope (Fig 1) 
ensure that the airway is open, that no 
laryngeal or subglottie stenosis exists, that 
the cords function normally, and that the 


distal airway is clean, open, and free of 


secretions, 

The tracheostomy tube is removed and 
the stoma carefully inspected with the 
bronchoscope, searching for evidence of a 
granuloma at its inner superior margin. A 
granuloma is easily recognized if present 
(Fig 2). Reinserting the tracheostomy tube 
with the bronchoscope in place may show 
an otherwise unnoticed granuloma. If no 
granuloma is present, the tracheostomy 
tube is replaced, the child allowed to awak- 
en from anesthesia, and the tube then 
removed in the recovery room or the inten- 
sive care area with provisions for adequate 
prolonged observation. Usually, rapid func- 
tional closure of the stoma and continued 
patency of the tracheal lumen are achieved. 
Some infants are very upset when decan- 
nulation is performed, perhaps due to a 
temporary uncoordinated inspiratory ef- 
fort. Sedation with morphine sulfate, 0.05 
mg/kg, may prove quieting. One must be 
sure, however, that the restlessness is not 
due to hyporia. Assessment of arterial 
blood gas levels will resolve any doubts. 
Allowing the baby to suckle may also help 
to quiet his anxiety. 
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Fig 1.—Infant optical telescopic broncho- 
scope. Standard pen for size comparison 
(top); infant 20 cm x 3.5 mm broncho- 
scope and light source (center); 2.7 mm 
OD rod-lens telescope with fiberoptic light 
source contained within (bottom) (from 
Filston and Izant'^'»*'), 





Fig 2.—View of tracheal stomal granuloma 


through infant telescopic endoscope 


(from Filston and Izant'®'°®). 
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Fig 3.—Tracheostomy stoma being ex- 
cised in continuity with intraluminal granu- 
loma (arrow) (from Filston and 
Izant'^'»"?), 





If a granuloma is present, two ap- 


proaches have been successful. If the 
surgeon is experienced in the use of the 
newer infant optical resectoscopes, the 
granuloma can be removed by endoscopic 
resection.^ This is particularly useful for 
smaller granulomas. Once the mueosa has 
healed, extubation is attempted and is 
usually successfully managed as described 
previously where no granuloma is initially 
found. 

For the surgeon inexperienced in the 
translaryngeal use of the infant resecto- 
scope, direct surgical removal of the granu- 
loma with formal closure of the stoma will 
achieve decannulation in a high percentage 
of cases. The operative technique is as 
follows: The child is intubated with an oral 
endotracheal tube and general anesthesia 
is achieved. The tracheostomy tube is 
removed and the neck is cleansed with 
antiseptic solution and draped with sterile 
linen. A transverse elliptical incision is 
made in the skin around the stoma and 
carefully deepened through to the trachea. 
The stoma is essentially "cored out." 

When the trachea is identified, the 
dissection is continued meticulously to- 
ward the stoma until the actual edge of the 
original incision in the trachea itself is 
identified. The stomal scar tissue is cleaned 
from the entire edge of the incision. The 
external stomal tract now exists as a tube- 
like projection within the original tracheal 
incision and in continuity with the granu- 
loma on the inner superior margin of the 
stoma in the trachea itself. Using a small, 
narrow dental dissector or a similar instru- 
ment, careful separation of the stomal 
tract from the edge of the tracheal incision 
is achieved. This dissection is continued on 
the underside of the superior margin of the 
stoma until the granuloma is separated 
from the tracheal inner wall (Fig 3). 

The granuloma then can be lifted out 
easily with the attached contiguous stomal 
tract, leaving a clean tracheal incision and 
lumen. Gentle probing of the tracheal 
inner wall above the stoma with a small, 
curved mosquito hemostat will assure that 
all the granuloma has been removed. If any 
doubt exists, repeated bronchoscopy should 
be performed prior to completing closure. 

Since the original incision in the tracheal 
wall was a simple vertical slit, what 
remains is a clean-edged elliptical tracheal 
stoma. This is then easily sutured closed 
with four or five simple sutures of 4-0 
catgut. This restores the structural 
strength of the tracheal “arch” at the 
stoma site and helps to prevent collapse 
inward with deep inspiration. Layered 
closure of the strap muscles and fascial 
tissues in the midline with chromic catgut 
further supports the airway. The skin is 
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usually left open and packed with a small 
wick soaked in antiseptic solution to 
obviate subeutaneous infection. It closes 
readily after the packing is removed a few 
days later. 

The child is then allowed to awaken from 
anesthesia before extubation. If he is too 
agitated, he is given morphine sulfate, 0.05 
mg/kg, as described previously. It is 
important to reemphasize here that one 
must be sure the agitation is not due to 
hypoxia. Again, having provided for pro- 
longed nursing and medical observation, 
the endotracheal tube is removed and the 
child is carefully observed. Adequate mist 
therapy must be continued to provide 
continued liquidity of tracheobronchial 
secretions. 


Postdecannulation Management 


The child is gradually weaned from mist 
therapy over the next several days. Occa- 
sionally, reintubation and suctioning 
through an oral endotracheal tube may be 
required if the secretions prove more tena- 
cious or abundant than anticipated. After 
each suctioning episode, hyperventilation 
with 100% oxygen is performed and the 
tube again removed. When the child's 
condition is well stabilized and he is ready 
for discharge from the hospital, bronchos- 
copy is again performed to ensure that no 
new granuloma is forming at the stomal 
closure site. This is usually done one week 
after extubation. Once recovered from this 
procedure, he can be safely discharged 
home. 


RESULTS 


The following gives a summary of 
our group of 31 patients managed by 
these techniques: 


Tracheostomies performed (N = 31) 
Age range, 1 day to 11 months 
Weight range, 1,720 to 7,900 g 

Tracheostomies removed (N = 23) 
By simple removal, 13 
By formal operative excision of 

granuloma, 7 
By endoscopic resection of 
granuloma, 3 
Age range, 2 to 36 months 
Number 6 mo old or less, 12 
Weight range, 2,900 to 13,000 g 
Number 6 mo old or less, 12 

Deaths, 8 

Tracheostomy-related deaths, 3 

Complications 
Of establishing tracheostomy, 0 
Of closure procedure (pneumomedias- 

tinum), 1 

Decannulation difficulties (N = 2) 
Due to tracheal obstruction, 0 
Length of delay (range), 2 to 12 months 
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Twenty-three patients were success- 
fully decannulated in infancy. There 
were no serious complications such as 
hemorrhage, mediastinal emphysema, 
or pneumothorax from the tracheosto- 
my procedure. One instance of pneu- 
momediastinum was recognized on 
roentgenogram after a formal surgi- 
cal closure but the child remained 
asymptomatic. The smallest baby suc- 
cessfully extubated weighed 2.9 kg at 
the time of extubation. Thirteen 
infants weighed less than 6 kg. 
Twelve infants were 6 months old or 
younger when decannulated. The rea- 
sons for the continued requirement 
for the tracheostomy are given in the 
Table along with the numbers and the 
duration range in each category. More 
than half the patients required pro- 
longed tracheostomy for complex air- 
way anomalies and severe airway 
injuries that required multiple-staged 
surgical procedures for correction. 
The other large group consisted of 
patients who required prolonged ven- 
tilatory support. Most of these pa- 
tients had either complex congenital 
anomalies that required staged surgi- 
cal repairs or they had severe sepsis 
develop with multiple system failures 
that usually included a “shock-lung” 
complication and disseminated intra- 
vascular coagulopathy. Only two in- 
fants could not be weaned when first 
attempted. One required recannula- 
tion for copious secretions. He was 
successfully extubated two months 
later at the age of 6 months. The older 
infant was recannulated because he 
again required ventilatory support. 
He was decannulated at the age of 21 
months. Thirteen patients were extu- 
bated successfully without formal sur- 
gical closure of the tracheal stoma 
when no granuloma was present. 
None required reintubation or subse- 
quent formal closure. Ten patients 
had recognizable granulomas at the 
stomal site and were successfully 


Analysis of Tracheostomy Duration 


No. of Duration 
Reason for Tracheostomy Remaining Patients Range, mo 
Congenital obstructive airway anomalies awaiting correction 4 2-22 








extubated after either endoscopic 
resection or formal surgical closure. 
Several of these subsequently re- 
quired brief oral reintubation for 
secretion-clearing therapy. No child 
has had a subsequent granuloma 
develop at the closure site nor have 
any patients had problems of airway 
obstruction related to the tracheosto- 
my or its closure procedure after 
discharge. Eight patients died before 
attempted extubation; of these, five 
died from their complex primary 
diseases. Three deaths can be ascribed 
to airway complications and thus, at 
least in part, to the tracheostomy. One 
child had had extensive repair of a 
common tracheoesophagus that ex- 
tended to the bronchial level. Granula- 
tion tissue in the repair led to obstruc- 
tion of the airway below the tracheos- 
tomy tube. The one child whose death 
was clearly related to tracheostomy 
vomited a feeding and aspirated into 
his tracheostomy while briefly unat- 
tended in the hospital. 

Seven of our patients have been 
sent home with tracheostomies for 
varying periods of time. An extensive 
educational program is provided for 
the parents so that they are well qual- 
ified in all phases of tracheostomy 
care prior to the child's discharge from 
the hospital. 


COMMENT 


Both emergency and elective tra- 
cheostomies have been made safe, 
highly valuable procedures for even 
the premature infant by the use of 
refined surgical techniques. The new- 
er polyvinyl chloride and Silastic tubes 
and the superior evaluation of the tiny 
infant trachea provided by the optical 
system of the newborn bronchoscope 
with optical telescope contribute to 
this success. 

Better understanding of the struc- 
ture and function of the airway has 
led to improved approaches for decan- 
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nulation. Methods that have been 
successful in older children and adults 
have proved to be unsatisfactory for 
infants. The smallest tube available 
occupies so great a part of the infant’s 
airway that the frequently used 
program of progressively smaller 
tubes and partial “corking” of the 
tube lumen, usually successful for 
older (larger) patients, will rarely be 
successful in infancy. The narrowing 
of the airway will always increase 
resistance. Work of breathing will 
increase and the infant will fatigue. 
Laryngeal or subglottic stenosis has 
been seen after even short periods of 
oral or nasal endotracheal intubation. 
The upper airway must be proved 
normal by inspection through the 
bronchoscope before attempting tra- 
cheal extubation. | 
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The inspiratory collapse that occurs 
in the infant's trachea after removal 
of a tracheostomy tube is rarely due to 
"tracheomalacia" as has been alleged 
in the past. More often a lumen- 
narrowing granuloma is present on 
the inside of the trachea at the 
superior margin of the stoma. In our 
series, approximately 50% of the 
infants have had substantial granulo- 
mas. 

Murphy and Popkin™ have dis- 
cussed alveolar fibrosis after pro- 
longed assisted ventilation as another 
cause of tracheal collapse that may 
interfere with extubation. This may 
have been part of the problem in one 
of our extubation delays. 

Recognition of the frequent pres- 
ence of a stomal granuloma and its 
effects on the airway during deep 
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inspiration has led to the development 
of a stepwise program for definitive 
treatment of the granuloma with 
formal surgical closure of the tracheal 
stoma. This program assures that 
extubation can be achieved with a 
high success rate in even the tiniest 
infants. Despite the improved success 
with this program, tracheostomy re- 
mains a hazardous procedure and 
must be reserved for those infants in 
whom clear-cut indications for its use 
are present. Our 10% tracheostomy- 
related mortality emphasizes this haz- 
ard and points up the need for 
conscientious, experienced nursing 
care in the management of the infant 
immediately after tracheostomy and 
after decannulation. 
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Benefits of Learning Experience and Human Contact 


The following are excerpts from the budget of the Rochester School District (English 


as she is spoke?): 


“The immediate goals relate to creating a learning environment for children to 
accommodate the diversity inherent in groups of children. The program focuses on the 
cognitive area and also includes activities related to the affective domain which stresses 
the ability to relate to other human beings and to cope with one’s feelings.” 

“Academic remediation coupled with realistic application of learning experience is 
reinforced by placement at viable work sites whenever feasible and wherever practi- 


eal." 


"The World of Work Program implements the hypothesis that a paid work experience 
will motivate an out-of-school youth to return to school." | 
Rochester Democrat and Chronicle, July 24, 1978 
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Xeroradiography in the Evaluation of 


Acquired Airway Abnormalities in Children 


Nancy S. Rosenfield, MD; Dorothea R. Peck, MD; Robert M. Lowman, MD 


e Xeroradiography of the neck was 
performed on 36 children with suggested 
or known acquired tracheal abnormali- 
ties. The information obtained from the 
lateral projection xeroradiograph was su- 
perior in selected cases to the conven- 
tional soft tissue roentgenogram. In these 
cases, the information obtained justified 
the increased (12-fold) radiation exposure 
and obviated the need for positive 
contrast examination. This procedure 
should be considered in any case in 
which a fluoroscopic contrast examina- 
tion is indicated. 

(Am J Dis Child 132:1177-1180, 1978) 


bstructive lesions of the airway in 
children should be detected 
quickly, painlessly, and with as little 
radiation as possible. Xeroradiogra- 
phy has proved to be useful in the 
evaluation of soft tissue abnormalities 
because of the edge enhancement 
effect. Therefore, its use has been 
recommended in the study of tracheal 
abnormalities both in adults** and in 
children.'* In this study, xeroradiog- 
raphy of the airway in 36 pediatric 
patients was used to determine (1) the 
value of the xeroradiograph of the 
neck compared with conventional soft 
tissue roentgenogram, (2) the compar- 
ative radiation exposure of these two 
procedures, and (3) the ability of the 
xeroradiograph to replace tomogra- 


From the Department of Diagnostic Radiolo- 


gy, Yale University School of Medicine, New 
Haven, Conn. 
Presented in part by Dr R. M. Lowman at the 
Xerox Corp seminar, New York, May 15, 1976. 
Reprint requests to Department of Diagnostic 
Radiology, Yale-New Haven Hospital, 789 How- 
ard Ave, New Haven, CT 06510 (Dr Rosenfield). 
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phy and positive contrast studies of 
the airway in children. 


MATERIALS AND METHODS 


Medical records of 36 children who have 
had xeroradiography of the neck were 
reviewed retrospectively. The xeroradio- 
graphs and conventional soft tissue lateral 
roentgenograms were compared with re- 
gard to the effect on subsequent clinical 
management. The radiation exposure in- 
volved in each technique was calculated. 

The xeroradiograph was made in both 
anteroposterior (AP) and lateral projec- 
tions; the negative mode (in which bone is 
white) was usually used for both views. The 
following exposure factors were used: kilo- 
volt (peak) 120, charge D, development 
charge C, and a distance of 91 cm. The 
milliampere seconds varied with the age of 
the child and was slightly greater for the 
lateral than for the AP view. As short an 
exposure time as possible (about one thir- 
tieth of a second) was used to minimize 
blurring due to motion. 


RESULTS 


The 36 children examined ranged in 
age from 10 days to 13 years. Xerora- 
diography of the airway was per- 
formed for three suggested diagnoses; 
the yield of abnormal xeroradiogra- 
phic examinations in each group is 
given in Table 1. 

The xeroradiograph was able to 









Table 1.—Yield of Xeroradiograph in Each Patient Group 


No. of Abnormal Normal 
Group Cases Xeroradiograph Xeroradiograph 
tracheostomy 22 20 2 
Bronchial lesion 5 0 5 
Total 36 21 1 


delineate the airway and depict clear- 
ly the normal structures from the 
nasopharynx to the carina (Fig 1). 
Xeroradiography demonstrated both 
soft tissue masses (Fig 2) and long 
strictures (Fig 3), localized lumps of 
granulation tissue impinging on the 
tracheal lumen (Fig 4), delineated 
tracheostomy sinus tracts (Fig 5), and 
identified the position of tracheosto- 
my tubes (Fig 3). Airways with metal 
tracheostomy tubes in place could not 
be imaged with the positive mode. 
The additional information ob- 
tained from the xeroradiograph com- 
pared to the standard roentgenogram 
is given in Table 2. In 14 of the 21 
patients with tracheal abnormalities, 
routine soft tissue lateral neck roent- 
genograms were available for compar- 
ison. The xeroradiograph provided 
information that was not on the 
lateral soft tissue roentgenogram in 
ten of these patients. In seven 
patients, the xeroradiograph demon- 
strated tracheal abnormalities where 
no comparison soft tissue lateral neck 
x-ray film was available. The added 
information from these studies was 
obtained from the lateral xeroradio- 
graph only. The AP xeroradiographie 
view was not found helpful in this 
study. The lateral xeroradiographic 





*Patients who had not had intubation or tracheostomy. 
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Fig 1.—Left, Normal lateral soft tissue neck roentgenogram of 2-year-old child. Right, 
Normal lateral xeroradiograph of neck of same-age child. Note clarity of soft tissues due 
to edge enhancement effect and note visualization of intrathoracic trachea. 


view was most helpful in revealing 
strietures at the level of the upper 
thoracic spine (Fig 3) and localized 
lumps of granulation tissue (Fig 4). 
Although in four cases the standard 
soft tissue roentgenogram demon- 
strated the existent abnormalities, 


the lesions were more clearly delin- 


eated on the xeroradiograph due to 


. the edge enhancement effect. 


There were no false-negative or 
false-positive xeroradiographs. Nine- 
teen of the 36 patients had direct 
bronchoscopy. Eighteen of these were 
proved to have tracheal abnormalities, 
and one was proved to have a normal 
trachea, Follow-up observations have 
not disclosed any false-negative or 
false-positive cases among the re- 
maining 17 patients. 

À comparison of radiation exposure 
from the two procedures is given in 
Table 3. The exposure was approxi- 


 mately 12 times higher from the xero- 


radiograph than from the convention- 
al roentgenogram. 


COMMENT 


Xeroradiography is a photoelectric 
method of processing a roentgen 
image. Adaption of a xerographic 
process for radiology was initiated 


1178 


Am J Dis Child—Vol 132, Dec 1978 


about 25 years ago and further devel- 
oped by many workers, including 
Roach and Hilleboe'* in the 1950s and 
later, Ruzicka et al. The process was 
substantially improved and made gen- 
erally available by the meticulous 
work of Wolfe? with the technical 
support of the Xerox Corporation. 

In xeroradiography, the x-ray 
image is produced on a photoconduc- 
tive plate instead of on film. This 
photoconductive plate is made of sele- 
nium and charged to 10,000 to 14,000 V 
just prior to use. Exposure of the plate 
to roentgen rays alters this charge in 
proportion to the intensity of the 
transmitted radiation.’ The exposed 
plate is placed in a chamber contain- 
ing highly charged powder (blue is 
used conventionally) that is attracted 
to the plate in proportion to the 
charge. The powder image is then 
permanently transferred to paper. 
Conventional x-ray machines are used 
for xeroradiography, and approxi- 
mately the same exposure is required 
as for a nonscreen roentgenogram. If 
a thick object for which intensifying 
screens are needed is examined, xero- 
radiography requires significantly 
more exposure than does conventional 
roentgenography.' 
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Fig 2.—Lateral xeroradiograph of neck of 
10-year-old boy. Mass is seen in retropha- 
ryngeal region (arrow). At surgery, hyper- 
plastic lymphoid tissue was removed. 


Although developed primarily for 
mammography, xeroradiography has 
certain unique properties that render 
it valuable for other roentgenographic 
studies.^ Xeroradiography provides 
greater contrast between soft tissue 
structures that differ only slightly in 
density than does ordinary film. In 
addition, in xeroradiography an edge 
effeet is produced at boundaries of 
discontinuous structures. At these 
boundaries the toner (charged pow- 
der) is attracted in greater amounts 
due to the electrostatic effect. Conse- 
quently, deposition of toner is de- 
pleted outside this boundary, with 
resultant enhancement of the edge of 
the structure. In addition, there is a 
greater latitude of exposure with 
xeroradiography than with ordinary 
film. These factors contribute sub- 
stantially to the delineation of the 
airway in xeroradiography of the 
neck. 

One limitation of xeroradiography 
that has not been stressed previously 
is the inability to image tracheas with 
metal tracheostomy tubes in place 
using the positive mode. The high- 
density boundary of the metal at- 
tracts so much of the charged powder 
that adjacent soft tissue structures 
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Fig 3.—Top, Lateral xeroradiograph of 
neck of 3-year-old boy. Area of stenosis 
(arrow) is seen distal to plastic tracheosto- 
my tube. Center, Standard soft tissue neck 
roentgenogram in same child. Tracheosto- 
my tube is seen, but trachea distal to tube 
is obscured by patient's shoulders. Bot- 
tom, Xeroradiograph of another boy, aged 
1 year, showing long tracheal stricture 
(arrows). 
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Fig 4.—Left, Lateral xeroradiograph of 6-year-old boy. Localized lump of granulation 
tissue in subglottic region of trachea is shown (arrow). Soft tissue web across tracheal 
lumen is also demonstrated (crossed arrow). Right, Standard roentgenogram of same 
boy's airway shows granuloma (arrow), but web is not seen. 





Fig 5.—Lateral xeroradiograph of 9-year- 
old girl. Tracheostomy sinus tract (arrow) 
and granuloma above it (crossed arrow). 


are obscured. Therefore, in patients 
with tracheostomies, it is preferable 
to remove the tube at the time of the 
exposure if at all possible and if an 
otolaryngologist can accompany the 
patient. If not, a plastic tracheostomy 
tube may be left in place. 

We found the xeroradiograph to be 
most helpful in those patients in 
whom there was a strong suggestion 
of airway abnormality, for example, 
in a patient in whom there was respi- 
ratory difficulty after tracheostomy. 
Complications of tracheostomy in- 


clude the formation of masses of gran- 
ulation tissue or the production of 
stenosis.'''®"" The incidence of these 
complications has varied in previous 
reports from 2% to 26% of all tracheos- 
tomies.'''*'* Some authors have 
stressed the value of the conventional 
lateral soft tissue x-ray film of the 
neck in delineating these abnormali- 
ties,'^'' but Jing'* has found that the 
conventional lateral soft tissue roent- 
genogram of the neck may not provide 
adequate detail for some airway struc- 
tures. Therefore, in the past, many 
patients have had to undergo positive 
eontrast studies of the larynx and 
trachea, a procedure that requires 
local anesthesia and fluoroscopy as 
well as sedation. The addition of 
contrast medium to an already com- 
promised tracheal lumen is not with- 
out risk.'* Using xeroradiography, the 
clarity of detail approaches that of 
contrast studies, and yet, sedation and 
anesthesia are unnecessary.^'"" To- 
mography of the airway has also been 
advocated in adults," but this is 
impossible in infants and small chil- 
dren who cannot suspend respiration 
for the time of the exposure. 

The radiation exposure is higher 
with xeroradiography than with con- 
ventional soft tissue lateral roentgen- 
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Table 2.—Results of Xeroradiography Compared to Conventional Soft Tissue 
Lateral X-ray Film of Neck or Chest* 


Comparison 
Available (N = 36) 


Abnormal xeroradiograph 
(n = 21 

Normal xeroradiograph 
(n = 15)* 


If Available, 
Does Xeroradiograph 
Provide More 
Information? 
SNC EX. D 
Yes No 





*|ncludes five patients in whom comparison was made with routine chest x-ray films since a 


peripheral bronchial lesion was suspected. 


Table 3.—Radiation Exposure From Conventional 
and Xeroradiographic Studies of the Airway* 


Kilovolt 
(Peak) 


Type of Study 


Standard soft tissue lateral 
roentgenogram of neck 


65-78 


Lateral xeroradiograph of 
neck 120 


mamp s 


Technique? 


Dose to 
Skin, Rads 


Focus-to-Film 
Distance, cm 


0.015 





0.180-0.480 


*Calculated according to the method given in the Radiological Health Handbook.” 


12.4 mm aluminum total filtration. 


ograms of the neck. In this study, the 
exposure was found to be approxi- 
mately 12 times higher. The radiation 
exposure has been reported to be from 
six times’ to 100 times higher." 
However, since this examination ob- 
viates the need for positive contrast 
examination of the larynx with fluo- 


 roscopy and serves as an alternative to 


tomography, the radiation exposure is 
warranted by the increased informa- 
tion obtained. In addition, our study 
indieates that in children, only the 
lateral xeroradiographic view has 
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18:3-31, 1973. 

2. Doust BD, Ting YM: Xeroradiography of 
the larynx. Radiology 110:727-730, 1974. 

3. Wolfe JN: Xeroradiography of the bones, 
joints, and soft tissues. Radiology 93:583-587, 
1969. 
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7. Holinger PH, Lutterback EF, Bulger R: 
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Laryngol 81:806-808, 1972. 
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88:263-265, 1976. 
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proved helpful, and the radiation 
exposure can be lowered by eliminat- 
ing the AP view. The radiation expo- 
sure from xeroradiography can also be 
lowered by use of the negative mode 
(in which bone is white) rather than 
the positive (in which bone is blue). 
The negative mode requires 30% to 
40% less exposure.* 

We can conclude, therefore, that the 
xeroradiographic view is warranted in 
the patient in whom there is a strong 
suggestion of abnormality and is 
particularly suited to children since it 
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is a painless, nontraumatic procedure 
that requires no sedation. A technique 
introduced by McGuire” has recently 
been revised and applied to children.*! 
This technique, of high-kilovoltage 
roentgenograms using heavy filtra- 
tion, has been favorably compared 
with positive contrast roentgenogra- 
phy” and involves even less radiation 
exposure than the xeroradiograph. It 
remains to be determined whether the 
information obtained from the high- 
kilovoltage, heavily filtered, and mag- 
nified airway roentgenogram is as 
great as that from the xeroradio- 
graph. 


CONCLUSIONS 


The lateral xeroradiograph of the 
neck provided information not avail- 
able on plain roentgenograms in cases 
with a high index of suspicion only. 
There were cases in which there were 
localized strictures and/or collections 
of granulation tissue in the subglottic 
region. In these cases, the use of posi- 
tive contrast laryngography was not 
necessary. The AP xeroradiographic 
projection added no additional infor- 
mation. The xeroradiograph was of no 
value when used as a screening proce- 
dure. The lateral xeroradiograph of 
the airway is indicated in any pediat- 
ric patient in whom a laryngogram is 
contemplated. 
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Mucolipidosis Type III 


Multiple Elevated Serum and Urine Enzyme Activities 
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James D. Eisen, MD; Barry C. Kress; Arnold L. Miller, PhD 


e The clinical characteristics of a 16- 
year-old white girl with mucolipidosis type 
I| included early growth retardation, 
severe dysostosis multiplex, restricted 
joint motion, tight indurated skin, swollen 
eyelids, late-onset hepatosplenomegaly, 
umbilical hernia, corneal opacities, and 
only slightly impaired mental and neuro- 
logical development. Cultured fibroblasts 
contained numerous coarse perinuclear 
refractile inclusions. Biochemical find- 
ings indicated the following: (1) normal 
levels of urinary acid mucopolysacchar- 
ides, (2) deficient activities of multiple 
lysosomal hydrolases in cultured fibro- 
blasts, (3) elevated activity levels of seven 
serum lysosomal hydrolases, and (4) 
elevated activity levels of four lysosomal 
hydrolases in urine. 

(Am J Dis Child 132:1181-1186, 1978) 


E was first described 
as a syndrome distinct from 
Hurler’s disease by DeMars and 
Leroy' in 1967. Distinction was based 
on the presence of a dense accumula- 
tion of highly refractile granules in 
the perinuclear cytoplasm of cultured 
skin fibroblasts from these patients 
when living cells were viewed with the 
phase microscope. The syndrome was 
called inclusion-cell or I-cell disease, 
and children with this disease bore 
some resemblance to the MHurler 
syndrome. An article by Leroy et al? in 
1971 described persons with I-cell 
disease who all had normal urinary 
mucopolysaccharide levels. As addi- 
tional cases were reported,"'" stored 
materials were characterized as both 
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mucopolysaccharides and glycolipids, 
which led to the classification of 
mucolipidoses I, II, and III.'^'* De- 
spite clinical differences, refractile, 
perinuclear, cytoplasmic inclusions in 
the fibroblasts and normal levels of 
urinary mucopolysaccharides were 
common to all patients with mucolipi- 
dosis. 

At present, the molecular basis for 
mucolipidoses I, II, and III is not 
known. Biochemical findings that 
have been used to delineate the muco- 
lipidoses include the following: (1) an 
absence of mucopolysacchariduria," 
(2) the accumulation of greater than 
normal amounts of mucopolysaccha- 
rides labeled with sodium sulfate S 35 
by skin fibroblasts,"'''* (3) very low 
intracellular levels of several lyso- 
somal enzymes within the cultured 
fibroblasts," (4) elevated levels of 
several of the same enzymes in the 
culture medium*' and serum,'''*'’ (5) 
decreased endocytosis of certain lyso- 
somal hydrolases," and (6) abnormal 
electrophoretic mobilities of one or 
more lysosomal enzymes.'' Al- 
though most of these biochemical 
findings are attributed to mucolipido- 
sis II or III, a biochemical distinction 
specific for either mucolipidosis II or 
III remains to be made.** Recently, a 
single case of mucolipidosis I has been 
reported in which stored sialic acid- 
containing compounds and a deficien- 
ey of sialidase (neuraminidase) were 
found in the patient." Also, a second 
ease of isolated neuraminidase defi- 
ciency has been reported that resem- 
bled mucolipidosis I but was biochem- 
ically distinct from mucolipidoses II 
and III.” 

The clinical and biochemical charac- 
teristics common to 12 patients with 
mucolipidosis III have been proposed 
as diagnostic criteria." In this article 
we report detailed clinical and bio- 


chemical findings of another patient 
who satisfied all but two of these 
criteria. Of particular interest was the 
striking elevation of several urinary 
lysosomal enzyme activities and their 
unusual instability to cold. 


REPORT OF A CASE 


A white girl was delivered without inci- 
dent after 9 months' gestation. The mother 
was 27 and the father was 29 years of age; 
they were in good health and not known to 
be related. The mother's parents were from 
Sweden and Norway; the father's parents 


were from Ireland and England. The 


patient weighed 2.6 kg at birth and was 
described as a normal, active baby. Shoul- 
der motion was not restricted and the skin 
was not tight. At 3 weeks of age severe 
diarrhea developed that required parenter- 
al fluids and blood transfusions. Despite 
recurrent diarrhea in the first year, she sat 
at 6 months, said words at 12 months, and 
walked at 13 months. At 1 year of age she 
weighed 8 kg. 

At 15 months of age, tight, indurated 
skin on the fingers and legs was noted. At 
22 months, her weight was 9.5 kg, her 
length was 76.8 em, and serum protein- 
bound iodine (PBI) level was 3.6 ug/dl. She 
was receiving thyroid therapy, 15 mg/day, 
which was gradually increased to 65 mg/ 
day. Sixteen normal teeth erupted at the 
usual times. At 2 years, the hair was said to 
be coarse, the extremities were cool, and 
the skin was still indurated. She received 
routine immunizations and recovered from 
rubella without sequelae. Respiratory in- 
fections were infrequent. 

At age 29 months, height and weight 
were still both less than the third percent- 
ile. Coarse facial features were observed. 
The liver and spleen were not enlarged. 
The thickened, waxy character of the skin 


remained. Results of a physical examina- 


tion showed normal heart, lungs, eyes, ears, 
nose, and throat. Results of an ophthalmo- 
logic examination were normal. The 
patient was unable to arise unaided from 
the supine position because of stiff legs. 
Mentality seemed normal. Laboratory 
studies disclosed the following findings: 
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urinalysis, normal; hemoglobin, 8.5 to 10 
g/dl; complete blood cell count (CBC), 
otherwise normal; BUN, 17 mg/dl; serum 
electrolytes, normal; PBI, 9.0 ug/dl; ECG, 
normal; and urinary chondroitin sulfate, 
25%. (The significance of this result is 
unknown since persons accountable for 
that analysis at another institution in 1961 
were not available for interpretation of 
results or explanation of methods.) Roent- 
genograms of the hands and wrists showed 
"bullet-shaped" metacarpals, deformity of 
the distal radius, and increased breadth of 
the shaft of both radius and ulna; those of 
the spine showed anterior compression of 
L-1 with decreased anteroposterior dimen- 
sion. Similar but less prominent changes in 
L-2 combined to produce a slight kyphosis 
at the thoracolumbar junction. Substantial 
valgus deformity of the femoral neck was 
noted. A skin biopsy specimen showed 
fibrosis of the corium. 

During the next eight years, her pedia- 
trieian noted a small umbilical hernia, 
normal speech development, frequent na- 
sal congestion, two attacks of otitis media, 
grade 1 to 2 functional systolic heart 
murmur, no corneal clouding, and unsuc- 
cessful smallpox vaccination. When the 
patient was 9 years old, her IQ was 80-90. 
At 10 years and 2 months of age, cardiac- 
thoracic ratio was 0.635, she weighed 13.6 
kg, and she was 84.5 em tall. 

At age 13 vears and 2 months, the follow- 
ing characteristics were noted: The upper 
segment-lower segment ratio was 1.3. The 
short, thickened fingers had flexion con- 
tractures at all joints. The nose was small 
with decreased cartilage, and the patient 
had thickened lips and prominent brows 
suggestive of Hurler’s syndrome. Mild 
hepatomegaly, but no splenomegaly, was 
present. An EEG showed mild left ventric- 
ular hypertrophy. Fine opacities were seen 
beneath the corneal epithelium on slit-lamp 
examination by an ophthalmologist. The 
maculae were normal. Roentgenograms 
showed a normal skull, beaking of the 
inferior edge of several vertebral bodies, 
flattening of the femoral heads, valgus 
angulation of the femoral neck, flared, 
small iliac wings, flattened proximal tibial 
epiphyses, and shortened clavicles. Results 
of tests for urinary mucopolysaccharides 
were normal. Studies of skin fibroblasts 
showed a normal 46XX chromosome com- 
plement. The cultured skin fibroblasts 
showed dense accumulations of highly 
refractile granules scattered throughout 
the cytoplasm when. examined with phase- 
contrast microscopy. These granules were 
localized to the perinuclear cytoplasm in 
the patient’s cells, whereas smaller num- 
bers of similar granules were distributed 
throughout the cytoplasm of normal con- 
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Fig 1.—Age, 16% years. Height, 87.6 cm. Notice dwarfism, protuberant abdomen, 
umbilical hernia, flexion contractures of knees, hips, elbows, wrists, and fingers; 
flattened lumbar curve with small kyphosis; and Hurler-like facies. 





trol fibroblasts. Granules in the patient’s 
fibroblasts did not show metachromasia 
when stained directly with toluidine blue." 
The diagnosis of mucolipidosis was com- 
patible with the clinical course. 

We examined the patient when she was 
16 years and 4 months old and found the 
following (shown in Fig 1 and 2): weight, 
11.7 kg; height, 87.6 em; and upper-lower 
segment ratio, 1.33. The skin had a shiny, 
waxy appearance and was tightly drawn 
over the joints; the texture was best 
described as brawny. Seattered senile kera- 
toses were seen on the trunk. Telangiectat- 
ic vessels, dilated veins around the eyes, 
and facial aene were not seen. The scalp 
hair was light brown and slightly coarse; 
there was fine hair on the extensor 
surfaces of the arms and legs, and there 
was a small amount of coarse axillary and 
pubic hair. The eyelids were swollen and 
indurated. The mouth was broad, the lips 
were thickened, but the tongue was not 


enlarged or fissured. The gingiva were not ` 


hypertrophied and the palatal arch was 
normal. The teeth were of normal size and 





Fig 2.—Short, pudgy fingers on small, 
broad hands. Notice thickened, shiny 
indurated skin of palmar surfaces. Fingers 
had almost no motion. 


shape. Excursion of the mandible was very 
limited. The small, bony thorax was not 
misshapen; there was no palpable breast 
tissue. A grade 2/6 systolic murmur was 
heard along the left sternal border with 
radiation toward the apex. Radial and 
dorsalis pedis pulses were not palpable. No 
digital cyanosis was noted. Other findings 
included a protuberant abdomen; a 0.5-em 
umbilical hernia; a nontender, firm liver 
edge 5 em below the right costal margin; 
and a nontender, firm, sharply defined 
spleen 4 em below the left costal margin. 
Flattening of the normal lumbar curve was 
evident, with a small kyphosis at L-2. Strik- 
ingly short, stubby fingers with marked 
flexion contractures at all joints arose from 
small pudgy hands. Tight flexion contrac- 
tures were noted at the wrists, elbows, 
shoulders, ankles, knees, and hips, with 
substantial loss of motion. Muscle strength 
was normal where it could be tested. The 
gait was wide based, with foot sliding; she 
could not get her heels to the floor because 
of tight Achilles tendons. (The prominent 
roentgenographie findings when the pa- 
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tient was 16 years old are shown in Fig 
3 to 6.) 

The patient's mental status was appro- 
priate for her age, but she showed signs of 
immaturity with strong dependence on her 
mother. Although able to discuss her phys- 
ical disability, she often changed the topie 
to unrelated events. Awareness of her 
appearance was evidenced by such phrases 
as "A lot of people don't think I'm a 
teenager." Menses had not begun. Audi- 
tory pereeption was acute. She had 
received 30 mg United States Pharmaco- 
peia thyroid hormone therapy per day 
continuously since age 2!» years. There 
have been no siblings. 


MATERIALS AND METHODS 
A total of 720 ml of urine was refriger- 


ated as collected at home, with thymol as 
preservative.  Dialyzed aliquots were 
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screened for acid mucopolysaccharides by 
the acid albumin turbidity and alcian blue 
8GX precipitation tests."*'' Acid mucopoly- 
saccharides were precipitated from the 
remaining urine and analyzed colorimetri- 
eally as previously described." Cultured 
skin fibroblasts were grown from a biopsy 
specimen from the left deltoid area" and 
tested for f-glueuronidase activity using 
published methods." When this test 
showed abnormally low levels of enzyme 
activity, living fibroblasts were sent to one 
of us (A.L.M.) and propagated identically 
to normal controls and known mucolipido- 
ses II and III fibroblasts (confirmed in at 
least two other laboratories) according to 
published methods' with the use of Ham's 
F-10 media containing 15% calf serum. All 
eultures were harvested simultaneously 
five days after reaching confluency, at 
which time the cell number had become 
five times that of the inoculum. The cells 


Fig 3.—Lateral lumbar spine: Second lumbar body is hypoplastic 
with characteristic “beak” configuration along its inferior aspect. 
Posterior scalloping is seen in several lumbar vertebral bodies. 





Fig 4.—Pelvis (anteroposterior projection): lliac bones are narrow 
and their basilar portions are hypoplastic with slanting acetabular 
roofs. Pubic and ischial bones are elongated. Coxa valga defor- 
mity is present. 


were rinsed with 0.85% saline solution 
before they were removed from the flasks. 
Homogenates were prepared by sonicating 
a 1:10 (weight by volume) dilution of cells 
in glass-distilled water for 30 seconds. 
Assays for activity of seven lysosomal 
hydrolases in the homogenates of cultured 
fibroblasts were done according to Leroy et 
al^ with the use of the appropriate 4- 
methylumbellifery! (4-MU) substrates. 
Urine and serum separated from freshly 
clotted blood were shipped frozen (—20 °C) 
and/or fresh (0-4 °C) to one of us (A.L.M.) 
for assays of various lysosomal hydrolases. 
Acid f-p-galactosidase (EC 3.2.1.23), N- 
acetyl-8-p-glucosaminidase (EC 3.2.1.80), 
a-D-galactosidase (EC 3.2.1.22), and f-Dp- 
glucuronidase (EC 3.2.1.31) were assayed 
using the appropriate 4-MU substrate used 
in published methods" except for acid £- 
D-galaetosidase in urine, which was as- 
sayed at a pH of 4.0. Serum aliquots (10 pl) 
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were assayed undiluted, except in the 
instance of N-acetyl-B-p-glucosaminidase 
where a one-eighth dilution in 22 mM of 
citrate-phosphate (pH, 4.4) was used. The 
activity of a-D-mannosidase (EC 3.2.1.24) 
was measured according to Hultberg et 
al" whereas a-L-fucosidase (EC 3.2.1.51) 
was assayed using 50 ul of 1 mM 4-MU- 
a-L-fucopyranoside dissolved in 100 mM of 
sodium citrate-citric acid at a pH of 5.0. 
Serum arysulfatase A (EC 3.1.6.1) activity 
was measured using p-nitrocatechol sulfate 
according to Baum et al.^ All assays were 
done at 37 °C for 15 minutes. Aliquots of 
fresh urine and serum from normal 
subjects and from human subjects with 
mucolipidoses II and III were assayed as 
controls. 


RESULTS 


Results of the acid albumin and 
alcian-blue 8GX precipitation sereen- 
ing tests were negative for increased 
urinary acid mucopolysaccharides. 
Analysis of total cetylpyridinium chlo- 
ride-precipitable urinary mucopoly- 
saccharides showed the following (per 
gram of creatinine): uronic acid, 5.2 
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Fig 5.—Right radius and ulna: Radius and ulna are broad in their shafts and tapered in 
their metaphyseal regions, with an angulated obliquity of growth plates. 


Fig 6.—Hands: Ossification of carpal bones and epiphyses is retarded. Metacarpals are 
centrally thickened and second to fifth are proximally pointed. Tapering of distal 
phalanges and tilting of lower ends of radius and ulna toward each other are present. 


mg (measured by a carbazole method) 
and 8.6 mg (measured by an orcinol 
method); hexosamine, 14.9 mg; and 
N-sulfated hexosamine, 2.8 mg. These 
are normal values for our laboratory. 
On electrophoresis, a single spot was 
seen with mobility of chondroitin —4, 
6— sulfate. The activity of seven lyso- 
somal hydrolases, measured in soni- 
cates prepared from cultured fibro- 
blasts of normal controls, from our 
patient and from known patients with 
mucolipidoses II and III, is given in 
Table 1. In comparison with the 
normal controls, the following reduced 
levels of enzyme activity were found: 
acid f-p-galactosidase (84% of nor- 
mal), a-D-galactosidase (20% of nor- 
mal) N-acetyl-8-glucosaminidase (45% 
of normal), 8-p-glucuronidase (17% of 
normal), and a-D-glucosidase (27% of 
normal). These results are similar to 
those found in the fibroblasts of the 
known patient with mucolipidosis III 
but are generally less severe than 
those found in fibroblasts of the 


known patient with mucolipidosis II. 
In contrast, a-D-mannosidase and £- 
D-glucosidase activities were present 
at normal and elevated levels, respec- 
tively, compared with the normal 
controls. 

Accompanying the reduction of 
lysosomal enzyme activities in the 
cultured fibroblasts was an increase in 
all seven lysosomal enzyme activities 
in the patient's serum (Table 2) and an 
increase in five of the six lysosomal 
enzyme activities in the patient's 
urine (Table 3), compared with those 
of the normal controls. The increases 
in serum enzyme activities had a 
pattern that was similar to that 
observed in the serum of the known 
patients with mucolipidosis III but 
that was less pronounced than that 
observed in the serum of a patient 
with mucolipidosis II (Table 2). The 
increases in urine enzyme activities 
were similar to the values obtained in 
both the known patients with mucolip- 
idoses II and III (Table 3). 
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Table 1.—Acid Hydrolase Activities in Cultured Skin Fibroblasts* 


Mucolipidosis 
Type Ili 


Mucolipidosis 


Normal? Type III§ Patient 


578 
(304-949) 


Enzyme 


B-D-galactosidase 
0.72 


a-D-galactosidase 
13.00 
N-acetyl-5-D-gluco- 
saminidase 
a-D-mannosidase 


(2,427-6,331) 424.00 





(6-34) 
178 
(141-275) 


a-D-glucosidase 56 
(33-96) 


B-D-glucuronidase 


f-D-glucosidase 





*Nanomoles of substrate hydrolyzed per milligram of fibroblast protein per hour; single samples 
assayed in duplicate unless otherwise indicated. 

TMean of 50 normal samples; range in parentheses (except mannosidase). 

iDuplicate determinations run concurrently with patient analyses and within the range of all values 
of mucolipidosis types II and III at this laboratory. 

$Mean of 15 normal samples; range in parentheses. 


Mucolip- 
idosis 


Type ll} 


Mucolip- 
idosis 
Type IIl 


Normal? Patient 


B-D-galactosidase 6 
(2-12) 
a-D-galactosidase 11 
(2-20) 
N-acetyl-8-D-glu- 637 
cosaminidase (401-1,408) 8 


a-D-mannosidase 84 
(59-100) 


20,000 10,400 9,800;5,600;10,300 


2,500 1,700;1,600;3,000 
B-D-glucuronidase 

640 360,570,630 
a-L-fucosidase 
3,900 


1,700;3,000;3,400 


Arylsulfatase A 
is 510 


*Nanomoles of substrate hydrolyzed per milliliter of fresh (unfrozen) serum per hour at 37 °C. 

1TMean; range in parentheses. 

iDuplicate determinations run concurrently with patient analyses and within the range of all values 
of mucolipidosis types || and III at this laboratory. 


Table 3.—Acid Hydrolase Activities in Fresh Urine* 








Mucolip- Mucolip- 
idosis idosis 
Enzyme Normal? Type It Type Illi Patient$ 
B-D-galactosidase 1.70 3.50 
(0.90-3.40) 4.2 3.6 (2.46-5.80) 
a-D-galactosidase 0.3 
(0.1-0.5) 0.8 1.4 2.5 


















































N-acetyl-8-D-gluco- 1.90 21.6 
saminidase (0.60-4.40) (15.3-46.7) 
a-D-mannosidase 0.10 0.83 
(0.01-0.20) (0.72-0.90) 
B-D-glucuronidase 0.31 0.36 
(0.20-1.00) (0.26-0.60) 
a-L-fucosidase 0.21 11.0 





(0.20-0.40) (9.5-12.2) 


*Nanomole substrate hydrolyzed per minute per milligram creatinine in fresh (unfrozen) urine. 

Mean of eight separate samples; range in parentheses. Duplicate determinations run concurrently 
with patient analyses and within the range of all values of mucolipidosis types Il and Ill at this 
laboratory. 

iDuplicate determinations run concurrently with patient analyses and within the range of all values 
of mucolipidosis types Il and III at this laboratory. 

§Mean of six separate samples, range in parentheses. 
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COMMENT 


The condition of children with 
mucolipidosis may initially be mis- 
diagnosed Hurler's syndrome because 
of similar physical characteristies and 
roentgenographic findings. When re- 
sults of tests for urinary mucopoly- 
saccharides are normal, another diag- 
nosis is sought. In our patient, absence 
of hepatosplenomegaly, late onset of 
symptoms, absence of mucopolysac- 
chariduria, absence of mental retarda- 
tion, and the presence of unusually 
tight skin and stiff joints led to a 
diagnosis of mucolipidosis. Support 
for this diagnosis was gained from the 
finding of low levels of f-glucuroni- 
dase in her eultured fibroblasts. The 
diagnosis was confirmed by the find- 
ing of low cellular and high serum and 
urine levels of several lysosomal 
enzymes as given in Tables 1 to 3. 

We have classified our patient 
according to the presently available 
scheme for the mucolipidoses." Our 
patient fulfilled all of the clinical 
criteria for mucolipidosis type III 
except mental retardation and valvu- 
lar heart disease. Although many of 
our patient's characteristics were 
common to both mucolipidosis types II 
and III, her survival in relatively good 
health to 17 years of age and the 
absence of severe mental retardation 
exclude her from having mucolipidosis 
II. The severity of the skeletal 
changes and impaired growth in this 
patient were unusual for mucolipido- 
sis III. Kelly et al” have demonstrated 
similar clinieal heterogeneity among 
12 patients with mucolipidosis III. Our 
patient bears physical and roentgeno- 
graphie resemblance to the case 
reported by Spranger, which could not 
be reliably classified in the absence of 
enzyme studies. " 

Additional evidence for the classifi- 
cation of our patient as mucolipidosis 
type III comes from the data in Tables 
1 to 3, which indicate a multiple lyso- 
somal enzyme deficiency in the 
patient's eultured fibroblasts and a 
concurrent elevation of the serum and 
urine lysosomal hydrolase activities 
similar to those reported for other 
cases of mucolipidosis III.'*'**""’ Be- 
sides the report of elevated arysulfa- 
tase A," this is the first report, of 
which we are aware, of the elevation 
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of multiple lysosomal aeid hydrolase 
activities in fresh urine from a person 
with mucolipidosis III. We have 
repeatedly been unable to detect 
elevations in all but one enzyme (N- 
acetyl-5-p-glucosaminidase) in frozen 
urine of either the present patient or 
in other patients with mucolipidosis 
III. This reflects the biochemical 
instability of these enzymes. Detailed 
study of the lability and kineties of 
two of these enzymes isolated from 20 
liters of fresh urine is currently under 
way in one of our laboratories 
(A.L.M.). Less-pronounced effeets are 


usually found in the levels of lyso- 


somal hydrolase activities from the 
cultured fibroblasts and serum of 
patients with mucolipidosis III when 
compared with similar samples ob- 
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tained from patients with mucolipido- 
sis II.'^'" The unchanged a-D-manno- 
sidase activity in cultured fibroblasts 
of our patient is similar to results 
obtained for other patients with 
mucolipidosis. III" and could reflect 
the biochemical heterogeneity that 
exists among patients with type II 
and type IIL'"7-2*" "The clinical, 
roentgenographie, and biochemical re- 
sults are most compatible with our 
patient being classified in the type III 
category. | 

This report should contribute to the 
further delineation of the mucolipi- 
doses classification. It exemplifies the 
need to analyze fresh (not frozen) 
serum and urine samples for lysosom- 
al enzyme activities in patients with 
mucolipidosis III. 
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Staphylococcal Scalded Skin Syndrome 


A Complication of Circumcision 


David Annunziato, MD, Louis M. Goldblum, DO 


e Numerous complications have been 
reported as a result of neonatal circumci- 
sion. We describe here three cases of 
staphylococcal scalded skin syndrome 
that were thought to be due to infected 
circumcisions. A review of the literature 
failed to disclose descriptions of staphy- 
lococcal scalded skin syndrome as such 
a complication. In spite of recent Ameri- 
can Academy of Pediatrics recommenda- 
tions against routine circumcision, it will 
continue to be a common procedure. 
Careful preoperative and postoperative 
screening and guidance are urged to 
prevent staphylococcal scalded skin syn- 
drome and other complications. 

(Am J Dis Child 132:1187-1188, 1978) 


From the Department of Pediatrics, Nassau 


County Medical Center, East Meadow, NY and 
the Department of Pediatrics, State University 
of New York, Stony Brook Health Sciences 
Center (Dr Annunziato). 

Reprint requests to Department of Pediatrics, 
Nassau County Medical Center, 2201 Hempstead 
Turnpike, East Meadow, NY 11554 (Dr Annun- 
ziato). 





Fig 1.—Case 1. Red, edematous circum- 
cised area exudes yellow pus. 
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NO circumcision is the most 
common surgical procedure in 
the United States today. Many com- 
plications have been reported to be 
associated with this procedure. Re- 
cently, we encountered two cases of 
staphylococcal scalded skin syndrome 
as complications of circumcision in 
otherwise healthy full-term infants. 
Each case had the essential clinical 
features of staphylococcal scalded skin 
syndrome. A third case, though 
unproved, was believed to be clinically 
the same. 

An extensive review of the litera- 
ture failed to disclose reports of 
staphylococcal scalded skin syndrome 
as a complication following circumci- 
sion. We hope to alert physicians 
caring for newborns to this possibili- 
ty. 
Over the years, when advising 
parents of the problems encountered 
after circumcision, we had not consid- 
ered staphylococcal scalded skin syn- 
drome. Indeed, we have even reas- 
sured parents as to the paucity of 





Fig 2.—Case 2. Red, edematous circum- 
cised area is covered with profuse, thick, 
yellow-green exudate. 
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problems after "ritual" circumci- 


sions. 


REPORT OF CASES 


Case 1.-A 13-day-old male infant was 
admitted because of “high fever to 40.6 °C” 
and generalized "peeling of his skin." 
Discharged on the fourth day of life, he 
developed two pustules in his groin and on 
the shaft of his penis six days prior to 
admission, but he was "doing fine" and 
thriving otherwise. Four days prior to 
admission, he underwent a ritual cireumci- 
sion performed by a Mohel. The following 
day, more pustules developed on the lower 
abdomen and about the cireumcision site. 
The mother also noted that the skin was 
"red," and easy to "peel off." Their pedia- 
trician recommended immediate hospitali- 
zation. 

On admission, the infant was hypother- 
mic and in profound shock. The skin was 
erythematous, almost violaceous in areas, 
desquamating and tender. Nikolsky's sign 
was present. The cireumcised area was red, 
edematous, and exuding yellow pus (Fig 1). 
Cultures were taken and parenteral admin- 
istration of methicillin and gentamicin 
begun. He was treated aggressively with 





Fig 3.—Case 3. Skin never desquamated 
but appeared like that of early staphylo- 
coccal scalded skin syndrome: yu. 
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electrolyte solutions, whole blood, other 
plasma expanders, vasopressors, and me- 
chanical ventilatory support. In spite of 
these, he died 41 hours after admission. 
Staphylococcus aureus was cultured from 
the nasopharynx, throat, pustules, cireum- 
cised area, and conjunctivae. Blood cultures 
were negative. 

CasE 2.-A full-term 3-day-old male 
infant was transferred to our medical 
center with a history of diarrhea and peel- 
ing of his skin beginning that day. On the 
second day of life, he was circumcised with 
a commercial clamp; on the third day (28 
hours after circumcision), he had two 
explosive watery stools, and the skin of the 
penis, scrotum, buttocks, and periumbilical 
area were noted to be red and desquamat- 
ing (Fig 2). The circumcised area was red, 
edematous, and covered with a profuse, 
thick, yellow-green exudate. Nikolsky's 
sign became positive over his entire body 
surface. Parenteral administration of 
methicillin was begun, along with fluids 
and electrolyte replacement. He responded 
well and was discharged after 13 days. 
Staphylococcus aureus grew from the 
cultures of the infant’s nasopharynx, the 
circumcised area, and from the mother’s 
nose. 

CASE 3.— A 4,320-g, 2-day-old male infant 
was transferred to our medical center for 


| evaluation of possible sepsis. At 31 hours of 


age, he was circumcised with a commercial 
clamp. Several hours later, he was noted to 
feed poorly and became lethargic, febrile to 
39.4 °C, and cyanotic in room air. A gener- 
alized erythematous maculopapular rash 
erupted. The circumcised area was obvious- 
ly infected, appearing red, swollen, hot, 
and covered with a heavy, yellow, purulent 
exudate. No other site of infection was 
found. The usual as well as the infected 
sites were cultured and antibiotic therapy 
begun. The rash became confluent. The 
skin was edematous and very tender. With- 
in two days, the rash began to fade, and by 
the fourth hospital day, it cleared. While 
the skin never desquamated, it appeared 
like that of an early staphylococcal scalded 
skin syndrome (Fig 3). The cultures from 
the nasopharynx and circumcision site 
grew S aureus. The infant responded well 
to therapy. 
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The etiology and pathophysiology 
of staphylococcal scalded skin syn- 
drome were a mystery to Gottfried 
Ritter von Rittershain' when he origi- 
nally described 297 cases of this enti- 
ty, which became known as Ritter’s 
disease.’ Recently, 100 years later, it 
has been recognized that most cases 
are due to infection with S aureus, 
known to release an exotoxin, exfolia- 
tion.* This toxin causes a separation of 
the epidermis from the basement 
membrane at a superficial level and 
leads to the classical Nikolsky's sign. 
Other names ascribed to the condition 
are toxic epidermal necrolysis and 
Lyell’s disease, the latter usually 
being applied to the condition in 
adults. 

We thought that case 3 was similar 
to the 11 described by Melish and 
Glasgow? as a milder variant of the 
exfoliative form of staphylococcal 
scalded skin syndrome. 

According to the 1971 report of the 
Ad Hoc Task Force on Circumcision of 
the American Academy of Pediatries, 
“Circumcision is a surgical procedure 
that requires careful aseptic tech- 
nique, systematized  post-operative 
observation, and evaluation after dis- 
charge from the hospital. The imme- 
diate hazards of circumcision of the 
newborn include local infection which 
may progress to septicemia, signifi- 
cant hemorrhage, and mutilation.’ 

Many complications of elective cir- 
cumcision are reported. Hemorrhage 
is the most common complication; 
local infection ranks second in fre- 
quency.‘ This latter complication is 
manifested by local inflammatory 
changes, ulceration, and suppuration. 
More severe infections have been 
reported, including partial necrosis of 
the penis, staphylococcal septicemia 
with osteomyelitis, and pulmonary 
abscesses.’ The open wounds of cir- 
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cumcision have been reported as a 
source of neonatal sepsis in prema- 
tures." 

Other, although rare, complications 
reported include urethral fistula, cir- 
cumcision of unrecognized hypospa- 
dias,' laceration of the penile and sero- 
tal skin? wound dehiscence,’ urinary 
retention from a too-tight dressing, 
injury to the glans,* retention of plas- 
tie device ring with edema of the 
penile shaft,* and surgical bivalving of 
either the dorsal or ventral half of the 
glans while making the "dorsal slit." 

Staphylococcal scalded skin syn- 
drome is caused by a staphylococcal 
exotoxin that is elaborated at the site 
of infection. In the three cases 
presented, the circumcision site was 
the probable focus. As reported, 
neonates and infants are the predomi- 
nant victims for almost all cases. 
These patients have not demonstrated 
any antecedent or subsequent immu- 
nological or metabolic deficiencies.” 

Since this disease can be rapidly 
fatal if untreated, as illustrated by 
case 1, accurate diagnosis and treat- 
ment are necessary. It is urged that 
careful scrutiny of the neonate’s total 
skin surface be made prior to circum- 
cision. This was clearly omitted in case 
1. Any rash, especially pustulosis, 
should force the operator to delay the 
procedure, as should the presence of 
an outbreak of staphylococcal infec- 
tion in the nursery. 

In spite of recent recommendations 
against circumcision? except for spe- 
cific medical and religious require- 
ments, it has and will continue to be a 
common surgical procedure. Aware- 
ness of its potential hazards, scrupu- 
lous preoperative examination, de- 
tailed instructions to the parents 
regarding postoperative care, and 
observations for signs of complica- 
tions are vital to an uneventful 
outcome. 
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Fournier's 


Syndrome 


Report of Three Cases and Review of the Literature 


Sidney J. Sussman, MD; Ruth P. Schiller, MD; V. L. Shashikumar, MD 


è Three children, aged 9 days, 3 weeks, 
and 9'? months, were treated for Four- 
nier's syndrome. The portals of entry for a 
miscellaneous group of pathogens in- 
cluded a circumcision in the first, a 
circumcision and a diaper rash in the 
second, and a hot water burn in the third. 
The development of the condition after a 
circumcision is noteworthy because it is 
an extremely common surgical proce- 
dure. Medical and minor surgical treat- 
ment of the gangrenous areas during the 
period of rapid healing was successful. 
This approach contrasts with those 
researchers who recommend grafts. All 
three children survived, although one died 
three years later of complications from the 
original burn, and in another, one testicle 
could not be palpated after healing. 

(Am J Dis Child 132:1189-1191, 1978) 


| snaps syndrome,"? first re- 
ported by Baurienne,' is a malig- 
nant gangrenous infection of the scro- 
tum or the penis and perineum. While 
Fournier's syndrome has occurred in 
patients from 5 days to 80 years of 
age," cases have rarely been re- 
ported in children. 


See also pp 1167 and 1187. 





Three children with Fournier's syn- 
drome were admitted to St Christo- 
pher's Hospital for Children during a 
two-month period. This is a report of 
these cases and a review of the litera- 
ture. 


REPORT OF CASES 


Case 1.—This 3-week-old child had a 
circumcision at age 3 days. At age 7 days a 
diaper rash was first treated with petrola- 
tum, a combination of zinc oxide and cod 
liver oil (Desitin), then nystatin. At age 17 
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days, severe necrotic ulcerations developed 
in the perineum and the base of the scro- 
tum. The child was admitted to a local 
hospital, where intravenous nafcillin sodi- 
um and soaks were administered with little 
improvement. At age 21 days, the child was 
transferred to St Christopher’s Hospital 
for Children. On admission, there were 
extensive gangrenous ulcerations at the 
base of the scrotum, tip of the penis, and in 
the perineum (Fig 1). There were a few 
vesicles in the crease of the left groin and 
purulent material with scabs over the 
knees and toes. The urinary stream was 
strong but thin. 

Laboratory studies showed a WBC count 
of 21,100/cu mm, with 61% neutrophils, 25% 
lymphocytes, 10% monocytes, and 4% baso- 
phils. Levels for hemoglobin, IgM, IgG, 
IgA, and BUN were normal. Reduction of 
nitroblue tetrazolium was normal, and 
VDRL reaction was negative. Results of 
urinalysis were normal. Skin culture from 
the scrotum disclosed Escherichia coli and 
Enterobacter cloacae. Normal flora grew 
from the nasopharynx, and a blood culture 
was negative. A skin biopsy specimen from 
the infected area showed irregular acan- 
thosis, generalized parakeratosis, mild 
spongiosis, and edema of the dermal papil- 
lae. The admitting diagnosis was gangre- 
nous, necrotic ulcerative skin lesions with 
superinfection, cause unknown. The wound 
was debrided and treated with saline 
soaks, 0.1% gentamicin sulfate cream, 
nitrofurazone dressings, and heat. There 
was slow improvement during the seven 
days of hospitalization. At age 5 years, 
scars were present in the scrotum, and the 
testicles were palpated in the scrotal sac. 

Case 2.—This 9-day-old infant had a 
circumcision at age 3 days. Shortly there- 
after, the scrotum became erythematous 
and was treated with baby powder and 
then creamed cornstarch and petrolatum 
jelly. Erythema rapidly progressed to 
gangrene, and on the eighth day the wall of 
the scrotum sloughed. Purulent material 
developed around the scrotum, and the left 
flank became erythematous. Throughout 
this, the infant did not appear ill. He was 
admitted to St Christopher’s Hospital for 
Children at age 9 days. On examination, 
gangrenous tissue extruded through a 
necrotic scrotum (Fig 2). Fluctuant inflam- 
mation extended into the left flank. The 
penis was swollen, but the urethra 


appeared normal and the urinary stream 
was adequate. On visual inspection, the 
testicles appeared normal. 

Laboratory studies showed a WBC count 
of 27,300/cu mm, with 63% neutrophils, 14% 
band forms, 20% lymphocytes, 3% mono- 
cytes, occasional Dóhle bodies, and slight 
toxie granulations. The hemoglobin and 
BUN levels were normal. Results of urinal- 
ysis were normal. Blood culture was nega- 
tive. Escherichia coli and group D strepto- 
coccus were cultured from the scrotum; Æ 
coli was also cultured from the abscess. The 
admitting diagnosis was gangrenous ne- 
erotic destruction of the scrotum and 
abscess of the abdominal wall. The patient 
was given methicillin sodium intramuscu- 
larly (IM) and kanamycin sulfate IM for 
seven days. Later the diagnosis was 
changed to Fournier’s gangrene of the 
scrotum, with associated abdominal celluli- 
tis. The serotum was debrided, irrigated 
with hydrogen peroxide, and packed with 
iodoform gauze; the abscess in the flank 
was drained. 

Regeneration of the scrotum was rapid 
(Fig 3). The child was discharged after 
seven days of hospitalization. At a follow- 
up examination, one testicle could not be 
felt while the other appeared normal by 
palpation. 

Case 3.—At age 9 months, hot soup 
spilled on this child's perineum. Hexachlor- 
ophene and a combination of polymyxin B 
sulfate, bacitracin zinc, neomycin sulfate, 
and hydrocortisone (Cortisporin Ointment) 
were prescribed. Three weeks later vomit- 
ing developed, and the scrotum, perineum, 
and tip of the penis became swollen and 
discolored. The patient was admitted to a 
hospital, where he was treated with penicil- 
lin G potassium and kanamycin sulfate. 
Urinary fistulas developed in the peri- 
neum. A urinary tract infection developed, 
and ampicillin sodium was added to the 
treatment regimen. The patient was trans- 
ferred to St Christopher’s Hospital for 
Children. On admission he was chronically 
ill and cachectic. He had gangrene at the 
tip of the penis; necrosis of the scrotum, 
perineum, and penis; exposed testes; three 
to four fistulas in the perineum; anal steno- 
sis; a healed inguinal incision; and a cystos- 
tomy tube (Fig 4). 

Laboratory studies showed normal uri- 
nalysis findings, except for nine RBCs and 
four WBCs per high-power field and many 
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Fig 1.—Case 1. Gangrene at base of scro- 
tum and tip of penis. 





Fig 2.—Case 2. Destruction of scrotum 
with extruding gangrenous tissue. 


bacteria. The total serum protein level was 
45 mg/dl, and the albumin level was 1.9 
g/dl Levels for hemoglobin and serum . 
sodium, potassium, caleium, and phospho- 
rus as well as the CSF were normal. The 
WBC count and differential cell count were 
normal. 

Citrobacter species, Klebsiella, and yeast 
were cultured from the scrotum and the 
glans penis. More than 10° colonies per 
milliliter of Klebsiella and E coli were 
grown from the urine specimen. The stool, 
blood, and CSF cultures were negative. 

À cystogram showed a normal posterior 
urethra and distortion and destruction of 
the remaining urethra. Flow of contrast 
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Fig 4.—Case 3. Destruction of perineum, 
gangrene at tip of penis, partial destruc- 
tion of ventral side of penis, destruction of 
most of scrotal sacs, and exposure of 
testes. 


material near the perineum suggested 
extravasation. 

The patient was treated with oral sulfi- 
soxazole, given sitz baths, and placed on a 
Bradford frame. On the third day, a trans- 
verse colostomy was performed to relieve 
an intestinal obstruction secondary to a 
rectal stricture. Oral cephalexin monohy- 
drate therapy was started on day 10. On 
day 12 there was a wound dehiscence and 
evisceration, which was closed surgically. 
Total parenteral nutrition was instituted 
along with kanamycin sulfate IM. The 
wounds of the perineum, scrotum, and 
penis continued to heal. A barium enema 
examination disclosed an inflammation 








involving the rectum and sigmoid colon, 
with a possible ileocolie fistula. Further 
surgical treatment was considered inadvis- 
able until the nutritional status improved. 

On day 34, at the time of discharge, the 
perineum had almost completely healed, 
and the baby had a functioning colostomy 
and a suprapubic tube. Treatment with 
sulfisoxazole and ferrous sulfate was 
continued at home. The child had several 
subsequent admissions that involved man- 
agement of the following: revision of the 
colostomy to correct a prolapse, two-stage 
repair of a hypospadias, abdominoperineal 
pull-through with maintenance of a divert- 
ing colostomy, laparotomy for lysis of 
adhesions, and reconstruction of the penis. 
The testicles remained intact and appeared 
normal by palpation. At the age of 3 years, 
the child died at another hospital. Autopsy 
findings showed acute peritonitis, aspira- 
tion pneumonia, bilateral hydronephrosis, 
and hydroureters. The testicles were not 
examined. 


COMMENT 


The peak incidence of Fournier's 
syndrome is between ages of 20 and 50 
years.*" Though rare, the condition 
has occurred in females.''* With two 
exceptions, authors allude to cases in 
children but offer little discus- 
sion.^*^'* Gibson’ stated that cases in 
the first decade of life were usually in 
children younger than 3 years, with 
the majority in infants a few days to 
weeks of age. In two of our patients, 
the infection, which was identified at 
approximately nine and 17 days, may 
have started earlier. 

The predisposing conditions that 
provide a portal of entry for patho- 
gens that produce Fournier's syn- 
drome include trauma, local or sys- 
temic infections, and structural ab- 
normalities.*:7*?* The portal of 
entry in case 1 was a recent diaper 
rash; in case 2, a recent circumcision; 
and in case 3, an open perineal wound 
from a hot scald burn. A review of the 
literature indicates that Fournier’s 
syndrome is not a well-documented 
complieation of a cireumcision in the 
newborn. On the other hand, 
beyond the newborn period, gangrene 
of the penis was reported in a 32- 
year-old man who had a circumcision 
for balanitis.'* 

A wide variety of Gram-positive 
organisms, enteric bacilli, and anae- 
robes have been identified as patho- 
gens."!?'7773^5 To these pathogens 
we add three new isolates from our 
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cases: group D streptococcus, Entero- 
bacter clocae, and the Citrobacter 
species. 

Causative organisms spread into 
the subcutaneous tissue and produce 
an obliterative endarteritis in 
branches of the internal pudendal 
artery and superficial and deep exter- 
nal pudendal branches of the femoral 
artery.*5951:935 This leads to is- 
chemic necrosis and gangrene of the 
scrotum. The spermatic arteries are 
generally not affected, and this pro- 
tects the testicles." 

In adults, the onset is usually with 
fever, prostration, pallor, nausea, 
vomiting, tachycardia, delirium, and 
an inflamed scrotum. Gangrene usual- 
ly develops by the third day, but may 
be as early as 12 hours or as late as 30 
days. There may be an extension of 
gangrene onto the penis. If gas-form- 
ing organisms are present, crepitation 
may be present in the scrotal area and 
extend onto the abdomen and peri- 
neum. Abscess formation may appear 
as the infection spreads under Scar- 
pa’s fascia onto the abdominal wall 
and occasionally to the flank, lumbar 
area, posterior thorax, axilla, and 
under Colles’s fascia onto the peri- 
neum. On rare occasions, there may be 
involvement of the anus, rectum, and 
thighs. In some patients, gangrene 
may first develop along the shaft of 
the penis. Within five to ten days, 
there is a slough at the line of demar- 
cation. Secondary hemorrhage may 
occur, and toxicity disappears unless 
there are complications. With a slough 
of the scrotum, the testicles are 
suspended by the spermatic cords and 
are visible down to the tunica vagi- 
nales. The testicles, epididymis, and 
tunica vaginales are almost always 
spared, except for rare instances of 
gangrenous involvement. The scrotum 
heals rapidly by cicatrix formation. 
Complications include metastatic ab- 
scesses, pulmonary embolus, purulent 
peritonitis, intercurrent infection, 
sepsis, or paralytic ileus. Deaths have 
been reported 36 hours to 33 days 
after the onset of the disease. Mortal- 
ity rates have varied from 7% to 
3295.71? 

The findings in our cases were simi- 
lar to those reported in the literature 
except for the absence of toxicity and 
complieations. In one patient (case 2), 
one testicle could not be palpated 
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after healing. It could have been lost 
in the gangrene or undescended. One 
patient died (case 3) of complications, 
none of which was secondary to Four- 
nier's syndrome. There is little room 
for a differential diagnosis when 
gangrene appears; however, before 
that one should consider torsion of the 
testicle or appendix testes, epididymi- 
tis, acute hydrocele, strangulated her- 
nia, cellulitis, trauma, diabetic gan- 
grene, periurethral phlegmon, pelvic 
phlebitis, and edema from renal, 
cardiac, or liver disease.**'* 

Management includes culture for 
aerobic and anaerobic organisms and 
treatment with antibioties based on 
findings from sensitivity studies, de- 
bridement, irrigation with Dakin's 
solution, topical antibioties or local 
dressings with gadoment ointment, 
and general support. Multiple inci- 
sions with placement of drains and 
irrigation with hydrogen peroxide are 
necessary if crepitation is felt. While 
controversial, gas gangrene antitoxin 
and tetanus antitoxin should be given 
for clostridial infections.*''**** Su- 
prapubie cystostomy may be neces- 
sary.^ While grafts were not used in 
our patients, they have proponents 
and opponents.-!9-13-15.17.19.33 If the pe- 
nis, urethra, or both are involved, 
reconstructive surgery may be neces- 
sary.” 

It is surprising that this syndrome 
does not occur more often in normal 
male infants. A diaper rash or a recent 
circumcision, both of which are com- 
mon, provided a portal of entry for the 
invasion of organisms. While the envi- 
ronment seems conducive for the 
development of Fournier’s syndrome 
in infants, fortunately it is rare. 


Mrs Josita M. St. John and Mrs Marie Kolpa- 
kowski made suggestions and assisted in the 
preparation of this manuscript. 


Nonproprietary Names and 
Trademarks of Drugs 


Ampicillin sodium—Alpen-N, Ameill-S, 
Omnipen-N, Penbritin-S for Injection, 
Polycillin-N for Injection, Principen/N. 

Cephalexin monohydrate—Keflew. 

Gentamicin sulfate—Garamycin. 
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Oral Gentamicin Therapy in the Prevention 


of Neonatal N ecrotizing Enterocolitis 


A Controlled Double-Blind Trial 


e The value of prophylactic oral gen- 
tamicin sulfate therapy in the prevention 
of necrotizing enterocolitis (NEC) was 
evaluated in a group of 42 high-risk 
neonates over a four-month period in a 
randomized, double-blind controlled trial. 
Twenty babies in the treatment group 
received 2.5 mg/kg of gentamicin sulfate 
every six hours for one week after birth, 
and 22 babies received dextrose-and- 
water placebo in an equivalently small 
volume. 

None of the 20 gentamicin-treated 
babies developed NEC. Four of the 
control babies did. Two of these babies 
died, and their diagnosis was pathologi- 
cally confirmed. This difference in the 
incidence of NEC between the treatment 
and control groups was significant at the 
.05 level. 

These results support the prophylactic 
use of orally given gentamicin for selected 
babies at high risk for NEC, particularly 
those born prematurely and those who 
have a history of perinatal asphyxia or 
umbilical artery catheterization or both. 
Continued surveillance for changes in 
antimicrobial sensitivity patterns is rec- 
ommended. 

(Am J Dis Child 132:1192-1194, 1978) 
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NOS necrotizing enterocolitis 
(NEC) is a syndrome seen espe- 
cially in prematurely born infants and 
causes substantial morbidity and mor- 
tality.'* The most commonly reported 
characteristics of this disease are 
bloody stools, abdominal distention, 
ileus, pneumatosis intestinalis, and 
intestinal perforation."* Prominent 
factors proposed for the etiology of 
NEC are perinatal asphyxia, hypoten- 
sion, infection, milk feedings, and 
umbilical catheters.’ 

Subsequent to an increased inci- 
dence in NEC in our nursery, affect- 
ing more than 10% of premature 
infants during a three-month period, 
and because of a previous report by 
Egan and associates? noting the 
successful use of oral aminoglycoside 
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antibiotic prophylaxis, we undertook a 
prospective, double-blind study to 
compare orally administered gentami- 
cin sulfate with placebo in preventing 
NEC. 


SUBJECTS AND METHODS 


All newborns weighing under 1,500 g, all 
babies of any weight who had an umbilical 
catheter, and all premature babies who had 
a history of fetal distress, postnatal 
asphyxia, or hypotension (defined as the 
need to use colloid solution to raise systolie 
blood pressure above 40 mm Hg) were 
considered at high risk for NEC and thus 
eligible for entry into the study. Placement 
into the treatment or placebo group was 
done through random assignment by blind 
card draw. The hospital pharmacy acted as 
the referee for treatment group assign- 
ment. Informed written consent was 
obtained-from the mother of each patient. 
The treatment group received 2.5 mg/kg of 
gentamicin sulfate at a concentration of 
2.5 mg/ml in 5% dextrose in water every 
six hours by mouth for seven days, starting 
immediately after birth. A similar volume 
of 596 dextrose in water was given to the 
eontrol group according to the same dosage 
schedule. Forty-two consecutive high-risk 
patients were studied during the four- 
month period of the study. 
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Oral feedings were begun after resolu- 
tion of any acute illness and 24 hours after 
removal of any umbilical catheter. The 5% 
dextrose solution was used as the initial 
feeding, followed by fresh breast milk, if 
available, or standard formula. Feeding 
was administered by nipple or by intra- 
gastric or intrajejeunal routes. Initial feed- 
ings were less than 5 ml/kg in the prema- 
ture infants. All umbilical arterial cathe- 
ters were uniformly placed at the L4-5 
level. 

The clinical diagnosis of neonatal NEC 
was based on the presence of bloody stools, 
abdominal distention, residual or regurgi- 
tated feedings, and radiological findings of 
pneumatosis intestinalis and bowel wall 
edema. If surgery was done or the baby 
died, pathological examination was con- 
firmatory. In addition, there were babies 
who had NEC-like illnesses or enteropa- 
thies, characterized by  guaiac-positive 
stools, intermittent abdominal distention, 
and residual feedings. All diagnoses were 
made by independent observers, namely 
neonatology fellows, prior to breaking the 
treatment code. 

In each baby in whom NEC or NEC-like 
illness developed, the study wes termi- 
nated, feedings stopped, gastric decom- 
pression performed, intravenous antibiotic 
therapy started, and gentamicin adminis- 
tered orally. The code was not broken. Stool 
and blood cultures were obtained from all 
infants with NEC or NEC-like enteropa- 
thies. 


RESULTS 


Table 1 shows the incidence of NEC, 
the related mortality, and the inci- 
dence of NEC-like enteropathies. The 
four babies with definite NEC were 
premature; all were fed prior to the 
onset of the disease. The two babies 
who died were both small for gesta- 
tional age, had a history of fetal 
distress, and were not acutely ill after 
birth until the onset of the disease on 
the second and third days of life, 
respectively. The third baby with 


Table 1.—Results of Gentamicin 
Prophylaxis 


Gentamicin 
Prophylaxis 
(N = 20) 
Necrotizing 0 
enterocolitis 
NEC-related 
deaths 
NEC-like en- 
teropathies 


*P < .05 (y). 


Control 
(N = 22) 
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NEC, a second twin, was born at 30 
weeks’ gestation, had perinatal as- 
phyxia, placement of an umbilical 
artery catheter, and hyaline mem- 
brane disease. Neonatal necrotizing 
enterocolitis developed on day 13. The 
fourth baby was born at 33 weeks' 
gestation and had appropriate weight 
for gestation. This baby had hyaline 
membrane disease and an umbilical 
artery catheter; NEC was diagnosed 
on day 3. No baby outside of the study 
had NEC or NEC-like enteropathy 
during the four-month study period. 

A comparison of the treatment and 
control groups for those perinatal 
faetors previously associated with 
NEC is presented in Table 2. There 
were no signifieant differences be- 
tween the two groups found for these 
variables. Although average one- and 
five-minute Apgar scores did not 
differ statistically, there were, howev- 
er, a greater number of five-minute 
Apgar scores below 7 in the treatment 
group. There was no difference in the 
incidence of systemic antibiotic usage 
prior to the onset of gastrointestinal 
signs or symptoms in the two 
groups. 

Since the inception of routine oral 
gentamicin prophylaxis in our nursery 
12 months ago, there has been a less 
than 1% incidence of NEC in the 
premature population. The one case 

















Initial feeding 


Umbilical artery catheters 
Duration 45 hr 

Umbilical venous catheters 
Duration, hr 


*Mean (range). 
TMean + SD. 


Table 2.—Comparison of Study and Control Groups 


Gentamicin Control 
Characteristic Prophylaxis (N = 20) (N = 22) 
Birth weight, g 2,088 
1,733 (640-3,400)* (780-4,400)* 
Apgar scores 
1 min ; 5.3 + 2.87 4.7 + 2.4 
7.3 + 2.0 


+ 
Hypotension (systolic blood pressure 
< 40 mm Hg) 12 11 


Hypoxia (arterial Po, < 40 mm Hg) 8 5 


Day 3 (1-13)* 4 (1-11)* 
Volume, ml/kg 5.2 5.5 
Breast milk 9 10 


Exchange transfusions 2 3 
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occurred at 7 weeks of age in a baby 
with chronic pulmonary insufficien- 


cy. 
COMMENT 


The hypothesis that oral gentamicin 
administration to newborns at risk for 
NEC prevents this disease is sup- 
ported by these data since there was a 
statistically significant difference in 
the occurrence of NEC between the 
two groups. The lack of definite NEC 
cases in the treatment group is similar 
to the results obtained by Egan et al 
with orally administered kanamycin 
sulfate.** Furthermore, there were no 
significant differences (P > .05) be- 
tween groups in feeding patterns, 
placement of umbilical catheters or 
duration of catheterization, confirmed 
episodes of hypotension or hypoxia, 
and the incidence of hyaline mem- 
brane disease. This equal distribution 
of variables that have previously been 
associated with NEC allowed us to 
evaluate oral gentamicin therapy as a 
single factor. 

Numerous authors have speculated 
on the role of bacterial colonization of 
the gut after birth and subsequent 
invasion of injured mucosa as impor- 
tant factors in the etiology of 
NEC.'?-*-* We postulate that oral anti- 
biotic administration reduces the col- 
onization and multiplieation of such 


17 19 

(2 hr-6 days) 40 hr (1 hr-4 days) 
2 1 
4.5 6.0 
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organisms in the neonatal bowel. 
Boyle et al'" have recently shown a 
reduction in enteric colonization with 
coliforms while using orally adminis- 
tered kanamycin, and suggest that 
this provides partial protection from 
NEC. Escherichia coli and other 
Gram-negative bacteria are most 
commonly reported in this associa- 
tion.^* There were no pathologic 
organisms consistently isolated from 
the stools of our patients with NEC or 
NEC-like illness. This experience is 
consistent with a previous report" 
that showed an inconsistent relation- 
ship between stool flora and the occur- 
rence of NEC. 

We specifically chose gentamicin in 
the present study not only for its 
limited absorption from the gastroin- 
testinal tract,'* but also because there 
were no gentamicin-resistant organ- 
isms identified during continued stool 
surveillance in our nurseries. The oral 
dosage used is routine in the treat- 
ment of neonatal NEC. 

Of the four babies with NEC in our 
study, prematurity plus a history of 
severe fetal distress in two were the 
major risk factors. The presence of 
placental insufficiency may lead to 
“selective circulatory ischemia” as a 
defense against asphyxial damage." 
In this process, blood is shunted away 
from the mesenteric vascular bed to 
maintain myocardial and CNS perfu- 
sion. It has been proposed that such 
diminished gastrointestinal perfusion 
may lead to decreased mucous produc- 
tion that allows bacterial invasion, 
then proliferation of gas-forming 
organisms within the bowel wall.’ 
Book et al’ have recently described 
another approach to prevention of 
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NEC through the use of infection- 
control measures that interrupt fecal- 
oral spread of a transmissible agent. 
The benefit of such infection control 
measures provides further support to 
our hypothesis that antibacterial pro- 
phylactic techniques are important in 
preventing NEC. 

It is interesting to note the differ- 
ing incidence of NEC-like enteropa- 
thies between the two groups. Five 
infants in the control group, but only 
one in the treatment group, were 
affected. This group of signs and 
symptoms may represent a percursor 
or early stage of NEC, as previously 
discussed by Santulli et al' and Egan 
et al^ Whether these cases of NEC- 
like enteropathy would have been self- 
limited or benign is unknown. After 
the appearance of symptoms they 
were all treated by their physicians 
with a regimen of no feedings, intra- 
venous alimentation, parenteral anti- 
biotic administration, and oral gen- 
tamicin therapy. 

The findings of this study support 
the prophylactic use of oral gentami- 
cin therapy starting at birth in 
selected babies at high risk for NEC, 
particularly premature infants with a 
history of perinatal asphyxia or place- 
ment of an umbilical artery catheter. 
This practice is most advisable when 
there has been an increased incidence 
of NEC in that intensive care nursery. 
Continued surveillance for the emer- 
gence of gentamicin-resistant organ- 
isms should be done if such prophylax- 
is is used to identify any change in 
antibiotic sensitivity patterns. 

Still at issue is the question of 
whether to use oral aminoglycoside 
prophylaxis after the first week of life 


in a baby who has an ongoing risk 
because of ischemic episodes. We 
believe that this aspect of preventive 
care needs further evaluation. 


Nonproprietary Name and 
Trademark of Drug 


Gentamicin sulfate—Garamycin. 
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Oculoglandular Disease of Parinaud 


A Manifestation of Cat-Scratch Disease 


Hugh A. Carithers, MD 


* Among patients with cat-scratch dis- 
ease, the oculoglandular form is the most 
common unusual manifestation. This con- 
dition, seen in 14 of 585 patients with the 
infection encountered in a private pediat- 
ric practice over a span of 23 years, 
belongs in the syndrome of the oculoglan- 
dular disease of Parinaud. Most of the 14 
patients described were only mildly ill and 
had but little discomfort. All patients 
recovered without residuals. Diagnosis is 
based on four criteria: exposure to a cat, 
usually an immature one; the presence of 
a localized granuloma of the eye; the 
presence of preauricular lymphadenopa- 
thy; and a positive skin test to cat-scratch 
antigen of known potency. Several unu- 
sual features, never before described, of 
oculoglandular disease due to cat-scratch 
disease are submitted. 

(Am J Dis Child 132:1195-1200, 1978) 


pue disease is probably the 
most common cause of single 
node lymphadenopathy seen in chil- 
dren and young adults, except those 
caused by obvious infections of the 
skin or upper respiratory tract. Usual- 
ly, it is a mild disease; most cases 
probably are undiagnosed and almost 
certainly many persons who are 
affected do not seek medical care. 
Oculoglandular involvement is the 
most common atypical manifestation 
of cat-scratch disease. As seen in 
Table 1, it has been encountered 14 
times among 585 patients recognized 
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by me and my colleagues in an office 
practice since 1955. This article sum- 
marizes the clinical pictures of these 
patients, several of whom had mani- 
festations never before described. 


HISTORY 


The oculoglandular cat-scratch dis- 
ease syndrome was described by Hen- 


ri Parinaud in 1889' (Fig 1). Previous 


to his description of three patients 
with oculoglandular disease, he de- 
scribed a supranuclear paralysis of 
upward movement of the eyes that 
also bears the designation of "Pari- 
naud’s syndrome.” This has led to 
confusion in the medical literature 
and emphasizes the importance of 
referring to the eye condition related 
to cat-scratch disease as the "oculo- 
glandular syndrome of Parinaud,” 
rather than simply Parinaud’s syn- 
drome. 

Parinaud's disjointed account of 
oculoglandular disease, entitled "In- 
fectious Conjunctivitis Apparently 
Transmitted to Man by Animals,” 
leaves one with the impression that 
his three patients may have had a 
severe manifestation of this form of 
cat-scratch disease. Despite many ref- 
erences implying otherwise, it is 
erroneous to conclude that he sus- 
pected cats or other small animals to 
be vectors of the disease that he 
described. Actually, his suspicions of 
animals as a source were aroused 
because one of his patients was a 
butcher; and another, a child, lived 
near an unsanitary slaughter house. 

After Parinaud's account, numerous 
reports of granulomatous eye condi- 


tions, usually unilateral, with involved 
lymph nodes on the same side of the 
face or neck were reported. These 
reports through 1965 were summa- 
rized by Duke-Elder*'»»5*-** and Cas- 
sady and Culbertson. Many authors 
concluded that their patient's disease 
was due to tuberculosis, tularemia, 
syphilis, or lymphogranuloma vener- 
eum. 

In 1918, Verhoeff' demonstrated 
the presence of leptothrix in sections 
of material taken from cases of Pari- 
naud's conjunctivitis. This organism 
was believed to be the cause of the 
condition by many observers, especial- 
ly after the publication of the exten- 
sive paper by Henry? in 1952. Twelve 
of her patients were exposed to cats, 
four slept with them, but none had 
cat-scratch skin tests. It is now 
believed that leptothrix is a sapro- 
phyte, and it certainly is not the cause 
of oculoglandular disease of Parinaud 
associated with cat-scratch disease. 

The first conclusive evidence that 
the syndrome may be caused by cat- 
scratch disease was given by Presme 
and Marchand,’ who described oculo- 
glandular disease in a 6-year-old child 
who had intimate exposure to a cat 
and a positive skin test for cat-scratch 
disease. There quickly followed re- 
ports of other patients by de Lavergne 
et al,’ and Clement et al; In this 
country, Daniels and MacMurray* 
reported two cases, verified by posi- 
tive cat-scratch skin test. Cassady and 
Culbertson* described four patients 
with typical involvement of the eye 
and lymph nodes who had positive 
skin tests for cat-scratch disease. 
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Table 1.—Atypical Manifestations 
Seen Among 585 
Patients With Cat-Scratch Disease 


Manifestations 


Erythema nodosum 





PATIENTS AND METHODS 

Each of the 14 patients with oculoglan- 
dular manifestation of cat-scratch disease 
described in this article were seen at least 
twice by me in private practice. The crite- 
ria used for diagnosis were lymphadenopa- 
thy, usually single but sometimes regional, 
intimate exposure to a cat, usually an 
immature one, the presence of an inocula- 
tion site on eye structures, and a positive 
skin test to cat-seratch antigen of known 
potency. Elimination of all other possible 
eye disease, which could involve prolonged 
and extensive studies, was considered 
unnecessary. All patients, however, had 
negative reactions to a standard test for 
tubereulosis. When discharge was absent, 
eultures were not taken from the eye, nor 
were viral studies obtained. 

The patients (Table 2), all white, varied 
in age from 5 through 15 years of age. 
There were eight boys and six girls in the 
group. As with cat-scratch disease in 
general, the oculoglandular manifestations 
may be considered primarily a disease of 
ehildhood and adolescence. 


REPORT OF CASES 

Case 1.—A 14-year-old boy who played 
almost daily with a neighbor's kitten 
complained of swelling in front of his left 
ear of one week's duration. The preauricu- 
lar lymph node measured 2 em in diameter 
and was slighty tender. Examination of the 
eye was negative except for a conjunctival 
granuloma measuring 3 to 4 mm near the 
upper fornix on the left (Fig 2). There was 
no erythema of the conjunctivae except at 
the well-demarked, almost hidden site, and 
there was no exudate. A skin test for 
tuberculosis was negative, and a cat- 
scratch skin test was positive at 48 hours. 
This youth was seen each day after school 
for more than three weeks. His general 
health remained good and he repeatedly 
denied eye discomfort although the in- 
volved lymph node remained tender. Both 
the granuloma and lymph node regressed 
about 50% in size in one month. After two 
months the lesions disappeared. 


This boy had no discomfort other 
than lymph node tenderness and no 
constitutional symptoms. He is the 
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Fig 1.—Henri Parinaud (1844-1905), a celebrated soldier in Franco-German War and 
distinguished Paris ophthalmologist, combined practice with research and conducted 
gratuitous eye clinic that attracted students from around world. Two important 


syndromes involving eye bear his name. 


most usual type of patient with the 
oculoglandular form of cat-scratch 
disease. He missed no time from 
school and medical advice had been 
sought because of  preaurieular 
lymphadenopathy only. He required 
no treatment. 

Cask 2.-Sixteen days after having a 


romp with his grandmother's cat, a 5- 
year-old boy had mild erythema of his right 


eye with preauricular lymphadenopathy on 
the same side. When seen five days later, 
there was a nodule on the bulbar conjuncti- 
va with slight surrounding erythema (Fig 
3). A culture of the eye was negative and 
blood leukocyte count was normal. A cat- 
seratch skin test was positive at 48 hours. 
Two weeks later, the inoculation nodule 
was still present and the lymph node had 
become fluctuant (Fig 4). Two and one-half 
milliliters of thick, blood-tinged pus was 
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Table 2.—Clinical Features of 14 Patients With Oculoglandular Disease of Parinaud Caused by Cat-Scratch Disease 


Patient/Age, yr/Sex 


1/14/M 
conjunctiva 


2/5/M Ocular conjunctiva 


3/14/M Upper eyelid 
4/15/F Upper conjunctiva 
§/7/F Cul-de-sac, lateral 
6/12/M 


7/13/F Upper conjunctiva 


8/6/F Lower conjunctiva 


9/8/M 
10/10/F 


Upper conjunctiva 
Lower fornix 


11/10/F 
12/7/M 
13/7/M 
14/7/M 


Lower conjunctiva 
Upper conjunctiva 
Upper conjunctiva 
Lower conjunctiva 


aspirated from the lymph node. Nine days 
later, the lymph node was again fluctuant 
and 1.5 ml of pus was aspirated. Both 
specimens were negative on culture for 
bacteria. No fever was detected at home or 
on six office visits. He had pain for a few 
days shortly after he was first seen, but the 
condition was not incapacitating. All traces 
of eye infection were absent three months 
later. 


This is probably the first patient 
described as having an inoculation site 
on the ocular conjunctiva. Perhaps, 
there was a minute break in the 
conjunctiva at this location allowing 
the causative agent to enter at this 
unusual site. In this series, there are 
two patients whose lymphadenopathy 
progressed to suppuration, and the 
severity of this patient’s disease, in 
contrast to case 1, is unusal. 


CASE 3.-A 14-year-old adolescent boy 
played with two "half grown" cats at a 
relative's home several days before the 
appearance of a red papule on the cuta- 
neous surface of his upper eyelid. In 
several more days, this lesion became 
erusted. It remained only 3 to 5 mm in size. 
After three more days, it became an 
asymptomatie papule. Four or five days 
after discovering the papule on the lid, the 
preaurieular lymph node on the same side 
became enlarged. Two physicians were 
consulted and two antibioties were pre- 
scribed. He felt well and at no time was 
fever recognized. When seen by me, three 
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Inoculation Site 
Palpebral sclera upper 


Double upper conjunctiva 
and palm of left hand 


Nodal Involvement 
Preauricular 


Preauricular 


Preauricular, 2 upper 
cervical 


Preauricular 


Preauricular, 1 upper 
cervical 


Preauricular and axillary 
(double inoculation) 


Preauricular, 2 upper 
cervical 


Preauricular, 2 upper 
cervical 


. Preauricular 


Preauricular, 1 upper 
cervical 


Preauricular 
Preauricular 
Preauricular 


Preauricular, 1 upper 
cervical 


weeks after onset, the papule on the eyelid 
was still present (Fig 5) and his preauricu- 
lar node measured 1.5 em, and the larger of 
two upper cervical nodes measured 3.5 em. 
A cat-scratch skin test was positive. No 
treatment was given. At three subsequent 
examinations, regression of the nodes was 
apparent but five weeks after onset the 
inoculation site on the lid could be easily 
identified. 


A granulomatous lesion of the 
conjunctivae is the usual inoculation 
site in this syndrome, but one can not 
exclude the skin of an eyelid as being 
part of the eye and this patient is 
included in the series as a most 
unusual one because of the inoculation 
site. 


Case 4.—A 15-year-old boy had a tender, 
swollen lump in front of his ear for five 
days. There was no fever, toothache, or 
earache. He had slept with a cat for three 
months. A preauricular node measured 1 
em in diameter. There was also moderate 
redness of the right upper eyelid. Two days 
later, the lymph node was moderately 
tender and became larger but he had no 
fever and felt well. There was a small red 
area with central ulceration of the conjune- 
tiva of the upper lid. A cat-scratch skin test 
applied earlier was negative. Fourteen 
days after the onset of the illness, the 
lymph node was even larger, measuring 
2 x 2.5 em. There was now a granuloma of 
the right upper eyelid consistent with Pari- 
naud's syndrome. A cat-scratch skin test 
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Fate of Node 
Regressed 


Suppurated 
Regressed 
Regressed 
Regressed 
Regressed 
Regressed 
Regressed 


Regressed 
Regressed 


Regressed 
Regressed 
Regressed 
Regressed 


Fever 
None 


Cat Exposure 
Intimate, kitten next door 


None Intimate, grandmother's 
cat, age unknown 

None. Intimate, male, 2 kittens 

None Sleeps with cat, plays with 
kittens 

None Owns kitten 

Low Owns kitten 
grade 

Low Owns two cats 
grade 

None Owns kitten 

None 


None 


Owns 3-year-old cat 
Kittens next door 


Owns 3-month-old kitten 
Owns cat and kitten 
Owns cat and 4 kittens 
Owns 2 cats and 1 kitten 


None 
None 
None 
None 


was positive three days later, by which 
time both the enlarged lymph node and 
eyelid granuloma were regressing in size. 


The initially negative test for cat- 
scratch disease has been observed in 
several additional patients with cat- 
serateh disease. They had negative 
skin tests during the first week of 
illness but positive ones later using 
the same or different antigens. 


CaskE 5.—A 7-year-old girl had owned a 
cat until shortly before her illness. She also 
played with cats in the neighborhood. 
Because of an unusual conjunctivitis with 
preaurieular lymphadenopathy, she was 
admitted to a hospital by an ophthalmolo- 
gist. When seen by me the next day, a 
raised area about 3 mm in diameter with 
slight surrounding erythema was seen in 
the inferior conjunctival cul de sac of the 
left eye (Fig 6). A preauricular lymph node 
on the same side measured 2.5 em in diam- 
eter. Forty-eight hours later, a tuberculin 
test was negative and a cat-serateh skin 
test was strongly positive. Two upper 
cervieal lymph nodes on the left side had 
become palpable and the preauricular node 
was increasingly tender. Bacterial culture 
from the eye was negative. Seven days 
later, the preaurieular node measured 1.5 
em and the eye seemed normal. During the 
illness, she was ambulatory and no drugs 
were given. 


This was the only patient in the 
series to be hospitalized. This provided 
observation of vital signs. Despite the 
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Fig 2.—Case 1. Inoculation site of cat- 
scratch disease on lower lid of eye show- 
ing in profile granulomatous nature of 
lesion. 
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Fig 5.—Case 3. Inoculation site, upper 
eyelid. 
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fact that she had relatively severe 
manifestations, involving three lymph 
nodes, no temperature greater than 
37.8 °C was recorded. She was the only 
patient with an inoculation site in the 
cul de sac of an eye. 


Case 6.—Swelling of the preauricular 
lymph node on the right was noted about 
ten days before this 12-year-old boy was 
examined. No eye signs had been noted 
and he had experienced no pain. Three 
days after the facial swelling was appar- 
ent, a tumor in the left axilla that was 
slightly tender was noted. A granuloma- 
tous area on the lower right palpebral 
conjunctiva was seen and the preauricular 
node on the same side measured 2 x 2 cm. 
In the palm of the left hand, there was a 
papule that had been present before the 
axillary swelling. It measured several milli- 
meters in diameter. This lesion was com- 
patible with an inoculation site of cat- 
scratch disease. The left axillary node 
measured 2.5 em in diameter and was 
moderately tender to pressure. The patient 
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Fig 3.—Case 2. Rare inoculation site on 
bulbar conjunctiva represented by white 
papule. 





Fig 6.—Case 5. Inoculation site at fornix, 
an easily missed lesion. 


was never acutely ill and had no tempera- 
ture greater than 37.8 *C. Abnormal physi- 
cal signs disappeared after several weeks. 


This boy was inoculated by the as 
yet undiscovered agent causing cat- 
scratch disease in the hand and in the 
eye at about the same time; a very 
unusual occurrence. 


Case 7.—-A 13-year-old girl noted left 
preauricular swelling about three to four 
weeks before being examined. Two weeks 
later, her left eye became hyperemic and, 
for one week, pus was noted in the eye, 
causing the eyelids to be "stuck together" 
one morning. She had received penicillin V 
and cloxacillin for four days prior to my 
first examination. Culture from the eye 
showed coagulase-negative staphylococci 
and corynebacterium. The involved preau- 
ricular lymph node measured 3 cm in diam- 
eter and there were two small upper cervi- 
cal lymph nodes. She owned two cats aged 
10 months. An ophthalmologist readily 
identified a granulation 4 mm in diameter 
on the upper lid near the lateral canthus 











t 
Fig 4.—Case 2. Preauricular lymphade- 
nopathy early in course of disease. 





Fig 7.—Case 7. Inoculation site upper lid, 
early in course of disease. 


(Fig 7), which was typical of.cat-scratch 
disease of the eye. A skin test for cat- 
scratch disease was positive at 48 hours. 
Antibioties were discontinued. On follow- 
up examination, one, three, and six weeks 
after her initial visit, the nodes were 
observed to regress, the preauricular node 
measuring only 1 em at the last visit. The 
granuloma had become a 4-mm area of 
erythema on the last examination. 


Of the 14 patients in this series, 
only this one had a purulent discharge 
from the eye. We suspect this to be a 
superimposed infection. Purulent con- 
junctivitis in childhood is common, but 
preauricular lymphadenopathy rarely 
accompanies such infections. The oth- 
er seven patients involved in this 
report had no unusual features that 
require a detailed description. 


CAT-SCRATCH DISEASE 


The natural course of cat-scratch 
disease previously described by me" 
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and others™* consists of an inocula- 
tion by an unidentified infectious 
agent, followed in about one week by 
the appearance of a maculopapular 
lesion measuring less than 1 cm in 
diameter. Some five to ten days later, 
lymphadenopathy appears in the 
drainage field of the inoculation site. 
The time between inoculation and 
appearance of a papule varies from a 
few days to as long as three weeks. 
The time between inoculation and 
lymph node enlargement varies from 
a few days to eight weeks.'* Consti- 
tutional symptoms vary widely but 
usually are not incapacitating. Since 
it is our opinion that cat-scratch 
disease usually is a mild childhood 
infection and often overlooked, wide 
variation in recognition of manifesta- 
tions is not surprising. 


Inoculation Site 


The most neglected feature in the 
diagnosis of cat-scratch disease is the 
identification of the inoculation site. 
In our series of 500 patients, only 5% 
failed to show a lesion at the place of 
inoculation and most of these had 
experienced the disease for more than 
three weeks before our first examina- 
tion. 

In the oculoglandular form of cat- 
scratch disease, the inoculation site 
presents typically as a granulomatous 
area on the conjunctiva. It is often 
polypoid in configuration, measuring 
about 0.5 to 2 cm in diameter and has 
an irregular border with little sur- 
rounding erythema. As the granuloma 
ages, it may enlarge and small 
whitish, yellowish, or grayish areas of 
necrosis may appear. Leptothrix, once 
thought to be the cause of granuloma- 
tous oculoglandular disease, has been 
demonstrated in necrotic areas. 
Pathogenic organisms are absent and 
secondary infection is unusual. Near- 
ly always the inoculation occurs on the 
palpebral conjunctiva, as it did in 12 of 
our 14 patients. The inoculation sites 
were as follows: seven on the conjunc- 
tiva of the upper lid; four on the lower 
lid; one on the lateral conjunctival eul 
de sac; one on the skin of upper eyelid; 
and one on the bulbar conjunctiva. 
Involvement of the conjunctiva of 
both the upper and lower lids was 
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seen in only one patient where the 
inoeulation was in the cul de sac. The 
granulomatous tissue usually is not 
tender and if an exudate is present, it 
is sparse and mucoid in character. The 
site can be identified for several 
weeks, sometimes even for months, 
and it resolves without scarring. I 
could not relate the degree of lymph 
node involvement to the size of the 
lesion at the inoculation site. 

Sim" said after study of sections of 
these granulomatous lesions, "There 
is nothing specific about these histo- 
logical appearances as they could 
occur in any chronic inflammation.” 


Lymphadenopathy 


Lymph node enlargement is essen- 
tial for the diagnosis of cat-scratch 
disease. Usually only one node is 
enlarged. When bilateral enlarged 
lymph nodes are seen, as occurred in 
five of our 500 patients with the 
disease, there are two sites of inocula- 
tion or else an inoculation is near the 
midline of the body. I doubt that 
generalized lymphadenopathy occurs 
in the course of cat-scratch disease. 
The lymph nodes may vary widely in 
size and in degree of tenderness. They 
regressed over a period of weeks to 
months in about 85% of our series of 
500 patients; the others became fluc- 
tuant and were drained of sterile pus, 
usually by aspiration. 

Of these 14 patients with oculoglan- 
dular disease, seven had single preau- 
ricular node involvement and seven 
had cervical node involvement along 
with preauricular involvement. Only 
one patient had a suppurant lymph 
node. This was aspirated on two occa- 
sions (case 2). One patient required 
codeine because of pain in a preauricu- 
lar node and the others either had no 
pain to moderate pain and tenderness 
of the involved nodes. 

One of our patients (case 6) had 
typical cat-scratch disease involving 
an axillary lymph node with an inocu- 
lation site on the hand of the same 
side accompanied by oculoglandular 
disease, with an inoculation site on the 
upper palpebral conjunctiva. Such 
double involvement has never been 
described previously in Parinaud’s 
syndrome caused by cat-scratch dis- 





ease. Patient 3 is the only one of the 
group with an inoculation on the skin 
of an eyelid, and I believe that this 
site of inoculation has not been 
previously described. 

We have seen patients with cat- 
scratch disease whose inoculation sites 
have been on the face, brow, and ear, 
and some of these have had preauricu- 
lar lymphadenopathy. It should be 
emphasized that these patients do not 
have oculoglandular disease of Pari- 
naud. 


Cat Exposure 


Among our 500 patients with cat- 
scratch disease, all except four had a 
history of exposure to cats. It is my 
belief that this animal is the only 
vector of the disease and in those few 
incidences in which a history of expo- 
sure cannot be elicited, the patient has 
been inoculated by some object or 
animal that was in contact with a 
feline. As has been noted by many 
authors, immature cats are more like- 
ly to transmit the agent than are 
mature ones. It seems logical to 
assume that the agent that causes the 
disease is harbored in the mouth of 
the animal and is transmitted to the 
human from cat by tongue, claw, or 
fur. In the case of oculoglandular 
disease, the agent is probably carried 
by a hand, which has recently touched 
a cat, to the eye. The agent might 
possibly enter the eye directly from 
the mouth of the cat, but this seems 
unlikely since cats do not cough or 
sneeze, although they do exhale bacte- 
ria and they spit. 


Skin Test 


The skin test for cat-scratch disease 
is a crude substance made from the 
pus aspirated from a fluctuant node of 
a patient with the disease. If the test 
is applied more than a week after the 
enlargement of the involved node and 
from material of known potency, all 
patients should have a positive test as 
did all 14 patients of this series. Of our 
500 patients with cat-scratch disease, 
only seven had negative tests and 
were probably tested too early in the 
course of their disease. There may be 
occasional false-positive reactions, but 
I believe many such persons have had 


 inapparent infection in childhood. 
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Diagnosis 


Usually, a patient with the oculo- 
glandular syndrome of  Parinaud 
caused by cat-scratch disease will 
present with preauricular lymphade- 
nopathy and not an eye lesion. An 
inoculation site should be found. This 
is not always easy, but with repeated 
examination and sometimes with the 
aid of special illumination and magni- 
fication in the office of an ophthalmol- 
ogist, every patient should show a 
lesion consistent with the diagnosis. 
Finally, a cat-scratch skin test shou!d 
be performed if possible. Transmis- 
sion of disease by use of the cat- 
scratch skin test, which has been used 
since 1946 on thousands of patients, 
has not been described. 

Diseases mentioned in the litera- 
ture that might be confused with 
oculoglandular disease caused by cat- 
scratch disease are actually so dissim- 
ilar that little space should be given 
to their consideration. Duke-Elder 
describes syphilis,''^»?**-" tuberculo- 
sis,"'»»*?* lymphogranuloma vener- 
7D Pahl cea aen and tularemia'»»20-20» 
involving the eye. All of these diseases 
are usually much more severe than 
disease of the eye associated with 
eat-scratch disease; deep tissues are 
usually involved with tuberculosis and 
syphilis; there is much pus with 
lymphogranuloma venereum; history 
alone will usually give the clue in 
tularemia since 90% of patients with 
this condition have had intimate expo- 
sure to a rabbit; and moreover, a 
patient with tularemia is usually 
actuely ill with fever and ulceration of 
the eye occurs early and to a severe 
degree.’ 

The lack of discharge, either mucoid 
or purulent, among this group is strik- 
ing. All of the patients were children 
or youths and one would not expect 
cleaniiness and avoidance of eye 
contact to be characteristic of the 
group. Only one of the patients (case 
5) had a purulent discharge and we 
suspect this was due to secondary 
infection. The eye reaction to cat- 
scratch infection alone would probably 
rule out the primary bacterial disease 
due to most any other agent. 

The reason that preauricular in- 
volvement is always present in recog- 


nized cases remains a mystery. One ` 
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sees bacterial and viral infections of 
innumerable types involving the eyes 
of humans when no nodal involvement 
is seen. As elsewhere in the body, 
invasion by the causative agent of 
cat-scratch disease provokes nodal 
response in a most provocative consis- 
tency. Perhaps, invasion of the eye by 
the agent that causes cat-scratch 
disease is more common than is recog- 
nized and only those patients who 
respond with lymphadenopathy are 
recognized. 

The lack of fever among the 
patients is striking. Although it is 
true that temperatures were not 
checked at the homes of all the chil- 
dren in this series, inquiry was made 
of the parents concerning suspected 
fever and temperatures were taken on 
office visits. Although cat-scratch dis- 
ease may be responsible for high 
fever, usually lasting only a few days, 
none of these children with oculoglan- 
dular disease had a recorded tempera- 
ture greater than 37.8 ?C. 


TREATMENT 


In the treatment of cat-scratch 
disease, controlled studies have never 
been made, to my knowledge. It is the 
impression of those who have treated 
large numbers of patients that anti- 
bioties, including penicillin in all its 
forms, chloramphenicol, tetracycline, 
erythromycin, the cephalosporins, as 
well as the sulfonamides, do not 
reverse nodal enlargement and the 
ultimate suppuration that affects 
about 15% (our series) of recognized 
cases. Some of our referred patients 
had received three antibiotics, occa- 
sionally two simultaneously, by vein, 
as involved nodes became larger and 
larger and finally required drainage. 
The care of the eye in the oculoglandu- 
lar type of cat-scratch disease should 
be only symptomatic unless secondary 
infection occurs, as it did in only one 
of these 14 patients. In this circum- 
stance, local antibiotics in the form of 
drops or ointment probably are justi- 
fied. The local use of anesthetics for 
eye pain was not considered necessary 
in this series; however, aspirin for 
several patients and codeine for one 


was prescribed for discomfort of the 


involved lymph nodes. 
As with ecat-seratch disease else- 


where, a suppurative lymph node 
should be aspirated with an 18-gauge 
or 19-gauge needle using local anes- 
thesia. This is preferable to incision, 
which might promote a sinus forma- 
tion. More than one aspiration, as 
oecurred in case 2, may be required. 
Surgical removal of granulomatous 
lesions involving the conjunctiva has 
been recommended as a means of 
shortening the course of the disease. 
When cat-scratch disease is the cause 
of the pathological process, this is not 
only unnecessary but is condemned. 


Cornelia M. Carithers, MD, Robert H. Threlkel, 
MD, and the late Ray O. Edwards, MD, provided 
assistance in the study of the patients. Ophthal- 
mologists Walter R. Gilbert, Jr, MD, and Thomas 
S. Edwards, MD, were consultants and supplied 
some of the illustrations. Monique Huyghe and 
Willy Huyghe, MD, helped with reference trans- 
lations. 
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| infant Formula for 12 Months? 





That's why you should specify that 
new mothers keep their babies on 

breast milk or infant formula for a 

full 12 months. 

Switching to cow’s milk in the 
first year is not advisable. The high 
sodium content and the high 
protein content of cow’s milk may 
increase the risk of dehydration 
and hypernatremia when diarrhea 
or other conditions increase the 
demand for water. Cow’s milk 
feedings may place infants at risk 
for developing iron deficiency. And 
cow’s milk is a poor source of 
copper and Vitamin C.' 





ENFAMIL infant formula is 
patterned after breast milk and is a 
good source of digestible 
heat-treated protein, 
polyunsaturated fat, vitamins and 
minerals. 

Recommend ENFAMIL until the 
end of the first year for infants who 
aren’t breast feeding or who stop 
breast feeding. 


Raand tA ae 


Think of it as Nutritional Insurance 


Enfamil Provides Balanced Nutrition 


For a more in-depth discussion of 
this subject, as well as other as- 
pects of infant nutrition, an educa- 
tional newsletter series entitled 
“Dialogues in Infant Nutrition” is 
available. This is part of a continu- 


ing education program on infant 
nutrition. For copies of the newslet- 
ter, contact your Mead Johnson 
Representative or Health Learning 
Systems, 1455 Broad Street, 
Bloomfield, New Jersey 07003. 





' Material presented at March 23, 1977, symposium, 
Infant Nutrition: A Foundation for Lasting Health? 
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INFANT FORMULA 
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The keys to a more efficient 
medical practice 





AMA Practice Management Publications 


An efficient medical practice requires sound business 
management. By applying proven management tech- 
niques, you can improve the efficiency and profitability of 
your practice and--most important of all--have more time to 
devote to your patients. 

These AMA Practice Management Publications, de- 
veloped with the help of medical management consultants, 
are designed to provide you with the latest techniques and 
procedures in the management of your practice. Whether 
you are a new physician who must make immediate deci- 
sions about setting up your practice or an established 
physician who wants to increase the efficiency of your prac- 
tice, these publications are an invaluable source. 


TO ORDER: Write Order Department, American Medi- 
cal Association, 535 N. Dearborn, Chicago, IL. 60610. 
Please specify title, OP number, and include payment with 
your order. 


Publications 

1 The Business Side of Medical Practice (OP-410) $2.00 
Guide to basic management principles. Includes: decid- 

ing how to practice; selecting a location; setting up an 

office; financing; legal hurdles; insurance; mechanics of 

providing good medical service; billings and collections; 

human relations. 


2 Planning Guide for Physicians' Medical Facilities (OP- 
439) $2.00 
Provides guidelines and general principles to help you 
determine the criteria for selecting a medical office that 
best suits your needs. Includes: basic planning before 
building; office construction, inside and out; your office 
interior; office condominiums. 


3 Medicolegal Forms with Legal Anaysis (OP-109) $1.25 

Contains medicolegal forms, with legal analysis and 
citations of court decisions, for the more common interac- 
tions between patients and their physicians and hospitals, 
such as: consent and informed consent; patient's right to 
privacy; confidentiality of records; physician-patient rela- 
tionship. 


4 Preparing a Patient Information Booklet (OP-441) $.30 
A guide for preparing a general information booklet for 
your patients on your specialty and type of practice. 


5 Talking with Patients (OP-450) $.30 

Provides proven psychological principles and specific 
examples on how to improve office-patient relations in 
telephone communications. 


6 Medical Collection Methods (OP-448) $25.00 

A “how to” cassette/workbook program designed to 
train medical assistants in the most effective collection 
techniques. | 
Extra Workbooks (OP-449) $2.00 each 


7 Professional Corporations in Perspective (OP-102) 
$3.25 
1977 publication which features: economic factors, ad- 
vantages and disadvantages of incorporation; effect of 
ERISA on professional corporations; choosing a retirement 
plan; and managing a professional corporation. 


8 New Doctor's Kit (OP-458) $10.00 

Contains: The Business Side of Medical Practice; Plan- 
ning Guide for Physicians' Medical Facilities; AMA Publi- 
cations Lists; Group Practice Guidelines; Current Pro- 
cedural Terminology order form; Uniform Health Insurance 
Claim Form; Medicolegal Forms; Talking with Patients; 
Preparing a Patient Information Booklet; AMA membership 
information; Placement Service; and bibliography on bil- 
ling systems, recording keeping systems, etc. 


9 Group Practice Kit (OP-457) $7.50 

Contains: Group Practice Guidelines; Professional 
Corporations in Perspective; medicolegal reprints on such 
subjects as: professional liability, confidentiality, informed 
consent, etc.; samples of model legal agreements for a 
physician and employed associate, office sharing, medical 
partnerships, and forming a corporation. 
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severe Infiltration of the Kidneys 


With Ultrasonic Abnormalities 


in Acute Lymphoblastic Leukemia 


Ten Suan Goh, MB, BS, FRCP(C); Garry W. LeQuesne, MB, BS, MRACR; 


Kwan Yuen Wong, MB, BS 


è A 3-year-old boy with acute lympho- 
blastic leukemia had enlarged kidneys 
with impairment of renal function and 
hypertension as the presenting features of 
relapse. Ultrasound demonstrated multi- 
ple nodular areas of echolucency within 
enlarged kidneys that reverted to normal 
when the patient was in remission but 
then recurred during relapse. This nonin- 
vasive procedure may be useful in 
patients with acute lymphoblastic leuke- 
mia to determine the incidence and prog- 
nostic significance of renal involvement at 
the time of diagnosis, and to follow the 
course of those who have demonstrable 
changes. 

(Am J Dis Child 132:1204-1205, 1978) 


| Pene: insufficiency in acute lym- 
phoblastic leukemia is usually 
due to uric acid nephropathy. Leu- 
kemic infiltration of the kidneys is 
suspected when an elevation of the 
blood pressure is observed, although 
this is a rare complication.’ The 
kidneys may or may not be palpably 
enlarged, and renal function is usually 
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not severely disturbed. Radiologic 
studies generally show enlargement 
of the kidneys with elongation and 
stretching of the renal pelves, infun- 
dibula, and calyces, which may simu- 
late the appearance of polycystic 
disease. Biopsy of the kidney for 
confirmation of the abnormality is 
usually not attempted because of an 
associated thrombocytopenia. Thus, 
the actual incidence of leukemic infil- 
tration of the kidneys in acute 
lymphoblastic leukemia is unknown. 
We are reporting here the results of 
studies in a child with acute lympho- 
blastic leukemia who had considerable 
enlargement of his kidneys with 
impairment of renal function and 
ultrasonic changes in the kidneys as 
the presenting features of relapse. 


REPORT OF A CASE 


This 3-year-old boy with acute lympho- 
blastic leukemia had anemia, easy bruis- 
ing, and hepatosplenomegaly. Blood pres- 
sure was 80/50 mm Hg. Serum uric acid 
level was 5.0 mg/dl; creatinine level, 0.7 
mg/dl; and BUN level 14 mg/dl. He 
responded well to treatment with predni- 
sone and vincristine sulfate, and remission 
was achieved after four weeks. He then 
received prophylactic treatment to the 
CNS in the form of whole brain irradiation 
with 2,400 rads and five doses of metho- 
trexate intrathecally over a two-week peri- 


od. Maintenance drugs were mercaptopu- 
rine and methotrexate. 

Sixteen months after diagnosis, on a 
routine clinic visit, he was found to be 
hypertensive: blood pressure was 120 to 
140/90 to 110 mm Hg. Both kidneys were 
markedly enlarged. Hemoglobin level was 
11.0 gm/dl; white blood cell count was 
5,400/cu mm, with 66% neutrophils, 17% 
lymphocytes, 5% eosinophils, and 12% 
monocytes. Platelets were quantitatively 
normal on the smear. The BUN level was 21 
mg/dl; serum creatinine level, 1.2 mg/dl; 
and uric acid level, 6.0 mg/dl. Urinalysis 
showed a pH of 6.0, specific gravity of 
1.012, albumin of 1+. On a centrifuged 
urine specimen there were three to four 
RBCs per high power field. Urine culture 
was negative for bacteria. 

The excretory urogram demonstrated 
poor visualization of the kidneys; however, 
both kidneys were enlarged and the calyces 
were stretched and poorly filled. The 
collecting systems were not dilated and 
there was no evidence of obstruction. 

The bone marrow was 75% replaced with 
lymphoblasts. A speeimen of urine exam- 
ined after cytocentrifugation disclosed the 
presence of blast cells. During the period of 
laboratory evaluation, there was progres- 
sion of renal impairment: BUN level 
increased to 33 mg/d! and serum creatinine 
concentration to 2.2 mg/dl. He was treated 
with prednisone and vincristine. Within 
five days, his blood pressure returned to 
normal and the kidneys were no longer 
palpable. He was in remission after six 
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Fig 1.—Ultrasonic appearance of right 
kidney at time of presentation: a, renal 
outline; b, echoes arising from normal 
structures in renal sinus; c, nodular areas 
of echolucency separated by strands of 
compressed renal tissue showing in- 
creased echogenicity. 


weeks of chemotherapy and was main- 
tained with cyclophosphamide. His remis- 
sion lasted only four months, at which time 
his bone marrow contained many blast 
forms, and he was treated with prednisone, 
vincristine, asparaginase, and doxorubicin 
hydrochloride (Adriamycin). During this 
period he became hypertensive again. He 
had a transient partial response only and 
died of progression of his leukemia. Autop- 
sy was not done. 


ULTRASONIC FINDINGS 


Ultrasonic examination of the kid- 
neys at the time of original recogni- 
tion of the patient’s hypertension 
confirmed the physical findings of 
enlarged kidneys. In addition, the 
renal outlines were nodular, and there 
were multiple areas of relative echolu- 
cency up to 3 em in diameter within 
the kidneys (Fig 1). 

Repeated ultrasonic examination 
after two weeks of chemotherapy 
showed a 4-cm reduction in renal 
length. The nodular pattern had 
disappeared although some areas of 
ultrasonic abnormality persisted with- 
in the kidneys. When the patient was 
in bone marrow remission, after six 
weeks of treatment, the echographic 
pattern of the kidneys was normal 
(Fig 2), as was the excretory uro- 
gram. 

The kidneys were not clinically 
enlarged at the time when hyperten- 
sion recurred during the second 
relapse. However, a l-cm increase in 
renal length, together with a nodular 
pattern of the renal parenchyma, was 
again demonstrated with ultrasonic 
examination (Fig 3). The changes bore 
a striking resemblance to those seen 
in the original study, but were not as 
severe in degree. Further treatment 
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Fig 2.—After six weeks of treatment, 
appearance of renal parenchyma is now 
normal: a, renal outline; b, echoes arising 
from normal structures in renal sinus. 


was accompanied by loss of the nodu- 
lar pattern, corresponding to the 
partial response in the bone marrow, 
but the appearance of the renal paren- 
chyma did not return entirely to 
normal. 


COMMENT 


Marked enlargement of the kidneys 
with impairment of renal function 
and hypertension is extremely unu- 
sual as a sign of relapse in acute 
lymphoblastic leukemia.*^ The radio- 
logie findings may not be specific. 
Transonie areas in the kidneys have 
been described in leukemia. The 
improvement of the ultrasonic pattern 
of the kidneys corresponding with the 
clinieal response to treatment of 
leukemia and its recurrence during 
relapse in our case suggests that the 
ultrasonie pattern was indicative of 
leukemic infiltration. Thus, it appears 
that ultrasonic examination of the 
kidneys may be a useful method for 
following the course of the disease in 
patients with acute lymphoblastic leu- 
kemia. Also, it is possible that the 
incidence of renal involvement and its 
prognostic significance could be deter- 
mined by obtaining ultrasonie exami- 
nations at the time of diagnosis. 

Cytocentrifugation has been shown 
to be useful in the diagnosis and 
management of meningeal leukemia.' 
The presence of blast cells in the urine 
in the absence of a bleeding diathesis 
suggests leukemic infiltration of the 
kidneys. However, the absence of 
blast cells in the urine in our patient 
during the subsequent relapse, despite 
the echographic changes, suggests 
that cytocentrifugation is helpful only 
if there is severe renal involvement. 


Fig 3.—Second relapse four months later. 
Ultrasound shows recurrence of nodular 
pattern (c) in renal parenchyma, although 
less marked than previously. 


The recommended treatment for 
leukemic infiltration of the kidneys is 
radiotherapy.» We have demon- 
strated in our case the rapid response 
of the renal leukemia to systemic 
chemotherapy, but the recurrence in 
our patient raises the question of 
whether chemotherapy alone is ade- 
quate. Further information on the 
incidence of renal leukemia is needed 
in order to evaluate its prognostic 
significance and the proper therapy. 


This investigation was supported in part by 
general research support grant 5 S01 RR 05535-15 
from the National Institutes of Health. 
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and Trademark of Drug 


Vincristine sulfate—Oncovin. 
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Partial Exchange Transfusion 
sickle Cell Anemia 


Use in Children With Serious Complications 


Philip Lanzkowsky, MD, FRCP, DCH; Ashok Shende, MB, BS; 
Gungor Karayalcin, MD; Young-Ju Kim, MD; Arturo J. Aballi, MD 


€ Seventeen children with sickle cell 
anemia received 40 partial exchange 
transfusions for serious complications of 
sickle cell anemia, and preoperatively to 
reduce the risk of anesthesia. Each 
patient received two partial exchange 
transfusions at 24-hour intervals and all 
patients tolerated the exchange transfu- 
sions well. The mean hematocrit level 
rose from 22.996 before the exchange 
transfusion to 40.696 at the end of the 
second exchange. The mean sickle hemo- 
globin level decreased from 93.8% before 
the exchange to 28.096 after the second 
exchange. Patients with acute lung syn- 
drome had remarkable improvement in 
clinical symptoms and Pao, levels, and 
those with acute liver crisis had substan- 
tial reduction in serum bilirubin levels. All 
the other patients showed marked clinical 
improvement following the exchange 
transfusions. 

(Am J Dis Child 132:1206-1208, 1978) 
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pes exchange transfusion in 
sickle cell anemia has been effec- 
tively utilized mainly in adult patients 
with symptomatic crises,” heart dis- 
ease,’ cerebrovascular crises,’ and dur- 
ing pregnancy.^* The purpose of this 
communication is to describe the 
usefulness of exchange transfusion in 
children who have serious complica- 
tions from sickle cell anemia, and 
preoperatively to reduce the risk of 
anesthesia in children with sickle cell 
anemia. 


SUBJECTS AND METHODS 


From January 1976 through January 
1978, seventeen children with sickle cell 
anemia received 40 partial exchange trans- 
fusions. Each patient received two partial 
exchange transfusions at an interval of 24 
hours. Four of these children had sickle cell 
lung syndrome, three had liver crisis, two 
had acute papillary necrosis, two had pneu- 
mocoecal meningitis, one had a painful 
crisis of five days’ duration, and one had 
priapism; seven had exchange transfusions 
prior to surgery. Of those who received 
exchange transfusions preoperatively, one 
had an orthopedic procedure and six under- 
went cholecystectomy. Three of the pa- 
tients who had preoperative exchange 
transfusions for cholecystectomy had pre- 
viously had exchange transfusions, one for 
acute lung syndrome, one for acute liver 
crisis, and one for priapism. In addition to 





exchange transfusion, all patients received 
antibiotics, hydration, and oxygen therapy 
as required. 

The exchange transfusion was carried 
out by transfusing 15 ml/kg of packed 
RBCs into the antecubital vein. Simulta- 
neously, 20 ml/kg of whole blood was 
continuously removed by gravity from the 
opposite antecubital vein, using a dispos- 
able plastic, donor transfusion collecting 
unit. The exsanguinated blood was allowed 
to accumulate in a calibrated disposable, 
plastic bottle. Occasionally, other available 
veins were utilized for the transfusion and 
exsanguination. The rate of transfusion 
approximated the rate of blood removal. 
The entire procedure lasted from one to 
two hours and was repeated on the follow- 
ing day. 

All the donors were negative for sickle 
hemoglobin and Australia antigen. The 
hemoglobin level, hematocrit value, quanti- 
tative hemoglobin S determination, serum 
bilirubin levels, liver functions, Pao., and 
clinical status were evaluated before and 
after each exchange transfusion. 


RESULTS 


All patients tolerated the partial 
exchange transfusion well. The mean 
hematocrit level rose from 22.9% 
(range, 17% to 28%) before the initial 
exchange transfusion to 40.6% (range, 
31% to 52%) after the second exchange 
transfusion. The mean sickle hemoglo- 
bin level decreased from 93.8% (range, 
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Table 1.—Effect of Exchange Transfusion on Hematocrit (Hct) and Hemoglobin (Hgb) S Values 
in Children With Sickle Cell Disease With Serious Complications and Preoperatively 


Persistent painful crisis 
Priapism 
Preoperative 7 


Before Exchange 


Hct, % 


20, 23, 23, 25, 
21, 27, 28 


Hgb S, % Het, % 


29, 31, 26, 29 


95, 93, 86, 59,* 
68,* 60,* 92 


82-100 
93.8 


39, 30, 33, 32, 
35, 37, 33 


After First Exchange 


Hbg S, % 
38, 41, 38, 54 


38, 38, 40, 38, 
48, 37,7 57 


After Second Exchange 


Hct, % 
39, 45, 38, 36 
52, 39, 39 


Hgb S, % 
29, 21, 20, 30 
34, 25, 26 


48, 42, 42, 40, 
39, 43 


28, 27, 33, 19, 
29, 32 





*Patient had exchange transfusion previously. These values have been excluded from the determination of the range and mean. 


TPatient received only one exchange transfusion. 


Table 2.—Effect of Exchange Transfusion on Pao. (mm/Hg)* in Four Patients 
With Acute Lung Syndrome 


Before Exchange 
Values 40, 46, 48, 55 
Mean 47.3 


*In room air. 


After First Exchange 
95, 90, 98, 93 


After Second Exchange 
100, 98, 99, 97 
93.8 98.5 





Table 3.—Effect of Exchange Transfusion on Serum Bilirubin Levels (mg/dl) 
in Acute Liver Crisis 


Before Exchange 
Total 
bilirubin 


Values 22, 27, 40 


Unconjugated 
bilirubin 
Values 


16, 17, 21 


82% to 100%) before the initial 
exchange transfusion to 28.0% (range, 
20% to 37%) after the second exchange 
transfusion. After the initial ex- 
change transfusion, the range of 
hemoglobin S varied from 37% to 57%, 
with a mean of 43.0%; in 12 of these 
patients, the hemoglobin S value was 
4076 or more. Following the second 
exchange, however, all patients 
achieved a hemoglobin S level of less 
than 40% (Table 1). The reduction in 
hemoglobin S was due to a combina- 
tion of the removal of hemoglobin 
S-containing cells as well as a dilution 
effect of the normal hemoglobin A 
cells accomplished by the exchange 
transfusion. 

The patients with acute lung syn- 
drome had remarkable improvement 
in their clinieal symptoms and Pao, 
levels even after the first exchange 
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After First Exchange 


After Second Exchange 


16, 17, 36 





transfusion (Table 2). In patients with 
acute liver crisis, the bilirubin levels 
were effectively reduced after the 
second exchange transfusion (Table 
3). There was immediate cessation of 
hematuria in the patients with acute 
papillary necrosis following exchange 
transfusion, and the two patients with 
pneumococcal meningitis showed 
marked clinical improvement. The 
patient with refractory painful crisis 
for five days and the patient with 
priapism had immediate improvement 
and complete recovery following the 
procedure. The seven patients who 
had preoperative exchange transfu- 
sion had uneventful operative and 
postoperative courses. 


COMMENT 


The presence of sickle cells impairs 
microcirculation and plays an impor- 


tant role in the pathogenesis of vaso- 
occlusive complications in sickle cell 
anemia. Lessin et al,’ using a rheomet- 
er, showed that the resistance of blood 
is reduced when a cell mixture 
contains less than 40% sickle cells in 
vitro compared to a higher percentage 
of sickle cells and that clinically vaso- 
occlusive crisis only occurs when the 
level of sickle hemoglobin exceeds 
50%. A level of sickle hemoglobin of 
less than 40% is required in order to 
maintain normal microcirculation in 
patients with sickle cell disease and is 
especially important when severe 
complications are present. We were 
able to reduce the level of sickle hemo- 
globin to less than 40% in all patients 
by carrying out two partial exchange 
transfusions as described above. As 
the data indicate, a second exchange 
transfusion was required in order to 
consistently reduce the level of hemo- 
globin S to below 40% in all cases, 
whereas a single exchange transfu- 
sion achieved this level in only eight of 
20 cases (40%). 

Partial exchange transfusion re- 
moves irreversibly sickled RBCs, re- 
duces the viscosity, and interrupts the 
cycle of vaso-occlusion, stasis, and 
venous thrombosis in the microcircula- 
tion. This results in better blood flow 
to the affected organ and helps to 
prevent or minimize tissue damage. In 
addition, exchange transfusions in 
refractory painful crises of sickle cell 
anemia assist in removing activated 
procoagulants and retard the forma- 
tion of excessive thrombin and there- 
by help to restore normal microcircu- 
lation by decreasing relative 
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resistance. This might be important, 
as Leichtman and Brewer? have 
reported elevated plasma levels of 
fibrinopeptide A as evidence of the 
presence of intravascular coagulation 
during painful crises in sickle cell 
anemia. For these reasons, partial 
exchange transfusion is more effec- 
tive than hydration, alkalinization, or 
blood transfusion in the treatment of 
serious complications of sickle cell 
disease. A simple transfusion is una- 
ble to reduce the level of sickle hemo- 
globin as effectively as the partial 
exchange transfusion without impos- 
ing volume overload and the risk of 
congestive heart failure. The chances 
of iron overload as a result of repeated 
blood transfusions are also minimized 
with the judicious use of exchange 
transfusion therapy. 

Fulminant pneumococcal sepsis in 
sickle cell anemia patients carries a 
29.4% mortality. Exchange transfu- 
sion in patients with overwhelming 
infection may, in addition to provid- 
ing better blood flow and oxygen 
delivery, also provide immunologic 
components at the site of infection, 
remove offending agents such as 
bacteria and endotoxins, and improve 
splenic function by improving the 
microcirculation.’ 

Priapism is a serious complication 
of sickle cell disease; it can occur at 
any age and may result in impotence. 
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Surgical or conservative measures 
have not been found to be effective," 
whereas exchange transfusion offers 
a successful alternative to therapy in 
this condition. 

In sickle cell anemia, intralobular 
hepatic necrosis, infarction, abscess 
formation in infarcted areas of the 
liver, multifocal hepatic fibrosis, and 
postnecrotic cirrhosis have all been 
well described. Obstruction of sin- 
usoids by sickled RBCs plays a major 
role in the pathogenesis of these 
complications, and partial exchange 
transfusion is likely to reduce the 
severity of sequelae in hepatic crises. 

In acute lung syndrome, Pao, values 
are often less than 75 mm Hg when 
patients are breathing room air." 
Partial exchange transfusion is indi- 
cated if Pao, remains less than 75 mm 
Hg despite oxygen therapy, since at 
this level of Pao,, damage as a result 
of widespread sickling is highly proba- 
ble. 

Spigelman and Warden” reported a 
25% incidence of postoperative compli- 
cations in 12 children who underwent 
29 surgical procedures. Biliary tract 
disease was the most frequent indica- 
tion for surgery in these patients. 
Preoperatively, many of them re- 
ceived either a regular transfusion or 
partial exchange transfusion. Howev- 
er, the amount of blood used for the 
transfusion or the exchange transfu- 
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sion was inadequate to reduce the 
level of sickle hemoglobin below 40% 
in these patients. In view of the high 
postoperative complication rate and 
the absence of any perioperative 
complications in our seven patients, 
we suggest that partial exchange 
should be performed in patients with 
sickle cell disease preoperatively with 
the aim of reducing the level of sickle 
hemoglobin to below 40%. The need 
for adequate hydration and avoidance 
of oliguria, acidosis, and hyperosmo- 
larity during the preoperative, intra- 
operative, and postoperative periods 
in these patients still remains impor- 
tant in their management. 

Technically, the procedure of partial 
exchange transfusion is easy. It is 
mandatory that the donor’s blood is 
negative for sickle hemoglobin. Al- 
though partial exchange transfusion 
should be used judiciously, our data 
suggest that it might be employed 
with benefit in serious complications 
of sickle cell anemia such as hepatic 
crisis, meningitis, acute lung syn- 
drome, and priapism, and preopera- 
tively where the potential for consid- 
erable and often irreversible tissue 
damage exists. 


This work was supported in part by grant 3-792 
from the Long Island Jewish-Hillside Medical 
Center. 


Am J Med Sci 264:289-293, 1972. 

12. Bogoch A, Casselman WGB, Margolies MP, 
et al: Liver disease in sickle cell anemia: A 
correlation of clinical, biochemical, histologic and 
histochemical observations. Am J Med 19:583- 
609, 1955. 

13. Brittain HP, DeLa Torre A, Willey EN: A 
case of sickle cell disease with an abscess arising 
in an infarct of the liver. Ann Intern Med 
65:560-563, 1966. 

14. Green TW, Conley CL, Berthrong M: The 
liver in siekle cell anemia. Bull Johns Hopkins 
Hosp 92:99-127, 1953. 

15. Charache S: The acute chest syndrome. 
Read before the International Conference on 
Sickle Cell Disease—A World Health Problem, 
Washington, DC, November 1976. 

16. Spigelman A, Warden MJ: Surgery in 
patients with sickle cell disease. Arch Surg 
104:761-764, 1972. 


Sickle Cell Anemia—Lanzkowsky et al 


== 5I 
Vw 


y 


Familial Mediterranean Fever 


A Case Report 


Edward A. Nichols, MD, Robert F. Reder, MD 


€ A case of familial Mediterranean fever 
in a young girl presented typical diagnos- 
tic dilemmas. Although intermittent pro- 
teinuria was noted, a rectal biopsy speci- 
men failed to demonstrate the presence of 
amyloidosis. Treatment consisted of sup- 
portive therapy and colchicine, to which 
she responded. In a cosmopolitan popula- 
tion, familial Mediterranean fever should 
be considered in the differential diagnosis 
of fever of unknown origin. 

(Am 4 Dis Child 132:1209-1210, 1978) 


amilial Mediterranean fever is an 
hereditary disease having two 
major clinical manifestations: (1) 
acute, self-limited, paroxysmal, feb- 
rile attacks of peritonitis, pleuritis, or 
synovitis, and (2) amyloidosis.' Al- 
though this condition has its onset in 
the first or second decades of life, the 
diagnosis may not be entertained 
because it occurs primarily in people 
living in the Mediterranean Basin and 
it may mimic a host of more common 
illnesses. Indeed, many patients have 
undergone at least one abdominal 
operation for peritonitis before famil- 
ial Mediterranean fever is diagnosed. 
Recent immigration from the Mid- 
dle East increases the likelihood that 
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this relatively rare entity will be seen 
by the pediatrician. The following 
case report is presented to illustrate a 
typical clinical picture and to discuss 
treatment with colchicine. 


REPORT OF A CASE 


The patient, a girl 8 years and 5 months 
old, was the 3,140-g product of a normal, 
full-term pregnancy and delivery. During 
her first year of life, routine physical find- 
ings were considered normal except for 
small capillary hemangiomas noted on her 
right breast and labia. At age 1 year, she 
was first brought to the office by her 
adoptive parents for routine health care. 
Over the course of the next two years, the 
child was seen for common childhood 
illnesses such as upper respiratory infec- 
tions and otitis media. 

At 3 years of age, she developed spiking 
fevers to 39 °C every third day for a period 
of ten weeks. On one occasion, the fever 
was associated with lethargy, vomiting, 
diarrhea, and an erythematous, maculo- 
papular rash on the trunk and face. The 
patient was hospitalized for evaluation of 
the recurrent fevers. Physical findings 
were considered normal. Investigations for 
infectious and collagen-vascular etiologies 
were unrevealing. Fever was not recorded 
in the hospital, and the patient was 
discharged home. She was receiving 45 mg 
of aspirin four times per day. 

In the intervening three months, the 
patient had weekly temperature elevations 
to 39.5 to 40.5 °C. A second hospitalization 
was prompted by a generalized seizure 
associated with pharyngitis and a temper- 
ature of 40.5 ?C. Physical findings were 
normal except for pharyngitis and lethar- 
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gy. Group A f-hemolytic streptococcus 
grew on throat culture. Evaluation of CSF, 
EEG, echoencephalogram, and brain scan 
were interpreted as within normal limits. 
The patient was treated with phenobarbi- 
tal for febrile seizures and penicillin. 
Although the child became asymptomatic 
while in the hospital, she continued to have 
daily temperature elevations to 39 to 40 °C. 
Laboratory values determined during this 
hospitalization to elucidate the cause of the 
fevers included the following: hemoglobin, 
12.0 g/dl; hematocrit, 34%; platelets, 
380,000/cu mm; WBCs, 15,000/cu mm; 
monocytes, 13%; polymorphonuclear leuko- 
cytes, 67%; lymphocytes, 20%; ESR, 63 mm/ 
hr; urinalysis, within normal limits; serum 
sodium, 138 mEq/liter; potassium, 4.9 
mEg/liter; chloride, 101 mEq/liter; BUN, 8 
mg/dl; total serum bilirubin, 0.1 mg/dl; 
SGOT, 14 IU; SGPT, 7 IU; alkaline phos- 
phatase, 147 IU; total serum protein, 6.5 
g/dl; albumin, 3.0 g/dl; a,-globulin, 0.4 g/dl; 
a,-globulin, 1.4 g/dl; 8-globulin, 0.9 g/dl; 
y-globulin, 1.0 g/dl; IgG, 800 mg/dl; IgM, 
185 mg/dl; IgA, 150 mg/dl. Bacterial, 
mycobacterial, and viral cultures of the 
cerebrospinal fluid and blood showed no 
growth. A PPD skin test was negative, as 
was a blood smear for malaria. Febrile 
agglutinins, slide test for heterophil anti- 
body of infectious mononucleosis, Myco- 
plasma agglutination, and toxoplasmosis 
titer tests were negative. No ova or para- 
sites were present in the stool. A slit-lamp 
examination, antinuclear antibody, lupus 
erythematosus preparation, latex fixation 
test, VDRL, intravenous pyelogram, and 
gastrointestinal barium roentgenograms 
were normal. A bone marrow examination 
was “consistent with infection”; bacterial 
cultures showed no growth. After a hospi- 
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tal stay of eight days, she was dismissed on 
a regimen of phenobarbital, 25 mg by 
mouth three times per day, and aspirin, 45 
mg by mouth every four hours. She was 
without fever at the time of discharge. A 
second bone marrow examination several 
weeks later was normal. Convalescent viral 
titers to influenza, parainfluenza, respira- 
tory syncytial virus, adenovirus, Mycoplas- 
ma, and cytomegalovirus were not elevated 
significantly. Aspirin therapy was discon- 
tinued. 

One month later, she developed fever to 
38.9 °C, vomiting, and diarrhea associated 
with the acute onset of shoulder and ankle 


. pain that lasted 24 hours. Symptoms remit- 


ted spontaneously. 
Eight weeks later, episodes of fever and 


. abdominal colic developed that lasted 


approximately three hours each. Physical 
findings two hours after one such attack 
were entirely normal. These "attacks" 
continued to occur intermittently over the 
next months. Between the episodes, she 
was entirely asymptomatic. 

She was hospitalized again for observa- 
tion because the intermittent abdominal 
pain and fevers continued. No fever, 
abdominal tenderness, or pain was record- 
ed during this four-day admission. Urinal- 
ysis results were normal. The combination 
of recurrent fever, arthralgia, and a parox- 
ysmal abdominal pain occurring in an 
otherwise asymptomatic child, however, 
suggested the possibility of familial Medi- 
terranean fever. The adoption agency was 
able to supply information that the father 
was Algerian and mother French Hugue- 
not in origin. A rectal biopsy specimen for 
amyloidosis was normal. 

At 5% years of age, the child was hospi- 
talized for cosmetic removal of the breast 
hemangioma. A second rectal biopsy speci- 
men was normal, and urine was negative 
for coproporphyrins and protein. After 
discharge, she continued to have monthly 
episodes of fever and abdominal pain. In 
addition, intermittent proteinuria was not- 
ed. 

At 6 years of age, treatment was begun 
with 0.6 mg of colchicine given by mouth 
once per day. During the next nine months, 


. she had two severe abdominal attacks, 


synovitis in the right index finger, and 
arthralgia in the left knee. Total urinary 
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protein values, measured in a 24-hour urine 
specimen, were less than 0.02 g/24 hr. The 
dosage of colchicine was increased to 1.2 
mg/day. A definite decrease in the intensi- 
ty and frequency of the attacks occurred. 

In the four months since the patient's 
eighth birthday (February 1978), she has 
had only one four-hour episode of fever and 
abdominal colie. She continues to receive 
1.2 mg/day of colchicine. Testing for uri- 
nary protein by reagent strips at home has 
disclosed only occasional +1 to +2 values. 
The child is otherwise healthy, normal, and 
active. 


COMMENT 


Because no specific laboratory test 
exists to conclusively diagnose famil- 
ial Mediterranean fever, this condi- 
tion must be defined over a period of 
time, using the following clinical crite- 
ria: (1) brief, febrile, paroxysmal 
attacks of peritonitis, synovitis, pleu- 
ritis, and/or dermatitis; (2) ethnie 
origin from peoples of the Mediterra- 
nean Basin (especially Sephardic 
Jews); (3) autosomal recessive pattern 
of inheritance; (4) amyloidosis; and (5) 
absence of other, more common 
causes. Routine laboratory values are 
usually normal except for elevated 
erythrocyte sedimentation rate, de- 
creased serum albumin, normal or 
increased y-globulin and a large 
increase in fibrinogen, C-reactive pro- 
tein, a.-, 8.-, and a,M-globulins, hapto- 
globins, and lipoproteins.' Our patient 
had acute, paroxysmal attacks of 
fever, joint pains, and abdominal 
pains for which no more usual cause 
could be discovered. Her ethnic origin 
was one in which familial Mediterra- 
nean fever was a possibility (ie, the 
Mediterranean region). Her erythro- 
cyte sedimentation rate was elevated 
on at least one occasion; the serum 
albumin level was decreased, and a.- 
globulin value increased. Finally, and 
of most concern, was the appearance 
of proteinuria. Two normal rectal 
biopsy specimens and the absence of 





noticeable urinary protein on a 24- 
hour urine collection indicated that 
amyloidosis was not present. The 
appearance of renal amyloidosis 
would have grave prognostic signifi- 
canee for while the acute attacks may 
be debilitating and demoralizing, they 
are not usually fatal. However, amy- 
loidosis, the onset of which does not 
seem to be related to the acute 
attacks, is the major cause of mortali- 
ty and shortened life span in this 
condition.' Continued lifelong surveil- 
lance for any deterioration of the 
renal status is needed in this 
patient. | 

Treatment directed toward the par- 
oxysmal attacks usually consists of 
symptomatic therapy with analgesics 
once the attack is established and the 
use of colchicine in an attempt to 
prevent the attacks. Colchicine given 
on a chronic basis (0.6 to 1.2 mg by 
mouth every day) or acutely at the 
beginning of an attack (1.8 to 3.0 mg 
once by mouth), seems to lessen the 
frequency and severity of the attacks. 
Colchicine, however, is not known to 
affect the course of amyloidosis. 
Because of the variability of the acute 
episodes in the untreated patient and 
because of the individual variation in 
response to therapy, response to treat- 
ment with colchicine cannot be em- 
ploved as a diagnostic criterion of 
familial Mediterranean fever. Colchi- 
cine therapy is not without side 
effects. These include aneuploidy, 
azoospermia, nausea, vomiting, ab- 
dominal pain, diarrhea, agranulocyto- 
sis, aplastic anemia, peripheral neuri- 
tis, and hair loss. 
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Radiological Case of the Month 


Lionel W. Young, MD; Contributed by Julie S. Mitnick, MD; Joseph Yee, MD; Nancy B. Genieser, MD 


p History.—A 17-year-old boy 
had a two-day history of sore 
throat, low-grade fever, difficulty in 
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swallowing, labored breathing, and 
excessive salivation. The oral cavity 
showed an excessive amount of saliva. 
The tonsils were enlarged but not 
exudative. The chest was clear to 
pereussion and auscultation. A lateral 
roentgenographie view of the neck 


Figure. 





was obtained (Figure) Complete 
blood cell count showed 24,600 WBCs 
with 84% polymorphonuclear neutro- 
phils 12% band forms, and 4% mononu- 
clear cells. Hematocrit level was 46.5%. 
The remainder of the laboratory val- 
ues were normal. 
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Denouement and Discussion 





Figure.—The epiglottis is swollen and aryepiglottic folds are 


prominent. 


Acute Epiglottitis 


in Older Children and Young Adults 


Acute epiglottitis is a disease of 
infancy and early childhood that has 
been well described with regard to 
both its clinieal and radiological find- 
ings. This case of a 17-year-old 
patient emphasizes that identical 
symptoms and roentgenograms may 
occur in older children with Haemo- 
philus influenzae epiglottitis, and 
that this entity is not as rare as was 
previously considered. Prompt diag- 
nosis of severe airway obstruction is 
as critical in older children and adults 
as in the young patient with H 
influenzae epiglottitis. 

Although this disease is severe and 
fulminant in infancy and early child- 
hood, it has become increasingly 
evident that older children and adults 


may also be affected. In a recent 
study of acute epiglottitis in adults, 
only four of ten eases were diagnosed 
on initial presentation. These pa- 
tients frequently had a severe sore 
throat and diffieulty breathing. Stri- 
dor, hoarseness, and increased oral 
secretions were common findings. 
Low-grade fever and leukocytosis 
were also found. 

Although the most common causa- 
tive organism in children is H influen- 
zae, other organisms such as strepto- 
cocci, staphylocoeci, and pneumococci 
have been implicated in the relatively 
older age groups. Hawkins and Miller’ 
noted that the infection was usually 
more severe when H influenzae was 
the causative agent. In many cases, a 


bacterial isolate is not obtainable. The 
lateral roentgenogram of the soft 
tissues of the neek is helpful for 
affirming the diagnosis. This exami- 
nation is best obtained in the upright 
position with the neck in mild hyper- 
extension. The upright position also 
prevents posterior pharyngeal pooling 
of oral secretions that would further 
complicate airway obstruction. 
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Coffin-Siris Syndrome 


Fig 1.—Coarse facial features with microcephaly, hirsuitism, 
synophrys, broad nasal bridge, and sparse scalp hair. 


Fig 2.—Coarse facial features with microcephaly, hirsuitism, 
synophrys, broad nasal bridge, and sparse scalp hair. 


Fig 3.—Same patient as in Fig 1 at an older age and hair is no 
longer sparse. 


Fig 4.—Same patient as in Fig 1 at an older age and hair is no 
longer sparse. 


ET ERR ae ee eT 
> |' 


Fig 5.—Absence of nail and terminal phalanx of fifth finger. 


Fig 6.—Absence of fifth toe nail and hypoplasia of others. 


Manifestations 


Major manifestations are charac- 
teristic facial appearance, mental re- 
tardation, and hypoplasia or absence 
of the nails of the fifth fingers and 
toes. The facial appearance is coarse 
with bushy eyebrows, broad nasal 
bridge, thick lips, broad nose, and 
synophrys. Mild microcephaly and 
sparse scalp hair may be present. 

The nails of the fifth fingers and 
toes are frequently absent or hypo- 
plastic and the other toenails may be 
similarly involved. There may also be 
an absence of the distal phalanx of the 
fifth finger or toe, clinodactyly, a 


small or absent patella, coxa valgus, 
dislocation of the radial head, and lax 
joints. 

The degree of mental retardation 
varies but may be quite severe. Feed- 
ing problems and frequent respirato- 
ry infections occur during the new- 
born period. Other abnormalities in- 
clude growth deficiency and hirsuit- 
ism. 

Roentgenograms demonstrate the 
aforementioned skeletal abnormali- 
ties. 


Genetics 


At the present time, the mode of 
inheritance is not definitely known, 


but thus far occurrences have been 
sporadic except for a recent report of 
an affected brother and sister. Chro- 
mosomal studies have been normal 
although there has been one report of 
a child who resembled the Coffin-Siris 
syndrome and had partial trisomy of 
chromosome 9. 


Treatment 


Although no specific treatment is 
available, it is important that the 
patient and family receive supportive 
care. Special educational programs 
should be instituted to help the child 
achieve his or her potential. 
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Clinical Memoranda 


Tuberous Sclerosis 


True precocious puberty may be 
idiopathic in nature or may result 
from congenital or acquired CNS 
dysfunction.’ Tuberous sclerosis has 
been included among the neurogenic 
causes of precocious sexual develop- 
ment since Krabbe? reported the first 
two cases with this association in 1922. 
Since then, several more such patients 
have been described.** We describe a 
patient with tuberous sclerosis who 
had symptoms of gynecomastia and 
sexual precocity. The literature is 
reviewed, and the importance of 
eonsidering the diagnosis of this 
dominantly inherited disorder in chil- 
dren with precocious puberty is em- 
phasized. 


Report of a Case.—This boy was the 
product of an uncomplicated 37-week 
gestation. Psychomotor development was 
normal. At about age 10 years, the patient 
was noted to have advanced sexual devel- 
opment and enlarged breasts. His medical 
history was unremarkable; he had had no 
seizures and no exposure to exogenous 
hormones or drugs. The family history 
showed that the patient’s mother began 
having seizures at age 10 years. On exami- 
nation, she had an adenoma sebaceum rash 
over both cheeks, several hypopigmented 
areas over her body, and periungual fibro- 
mas on the toes. She stated that her mother 
had a similar facial rash. 

At age 12 years, the patient was admit- 
ted to the Pediatric Neurology Service of 
Boston City Hospital for investigation of 
his gynecomastia and early sexual develop- 
ment. His height was 166 cm (greater than 
the 98th percentile); weight, 53.6 kg (90th 
percentile); and head circumference, 57 cm 
(98th percentile). Prominent gynecomastia 
was present bilaterally; no abdominal 
masses were palpated. The penis and testes 
were adult-sized, the latter measuring 
4 x 2.5 em. There was abundant pubic hair 
in a male distribution (Tanner 5). He had 
an adenoma sebaceum facial rash, several 
hypopigmented areas on his back, and left 
sacral shagreen patch. The results of his 
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neurological examination, including fun- 
duscopy, were normal. Wechsler Intelli- 
gence Scale for Children testing showed an 
IQ of 84. Findings from urinalysis, hemo- 
gram, and serum electrolyte, blood glucose, 
renal and liver function tests, and CSF 
examination were normal. Wrist roentgen- 
ograms were consistent with a bone age of 
14 years. Skull roentgenogram demon- 
strated areas of intracerebral calcification 
that were shown to be periventricular by 
computerized axial tomography. A pneu- 
moencephalogram with tomography dem- 
onstrated a calcified mass projecting into 
the right lateral ventricle. There was no 
hydrocephalus, and the third ventricle, 
basal cisterns, and hypothalamic region 
were roentgenographically normal. 

Endocrine evaluation showed normal 
serum levels of T4 (7.3 ug/dl; normal, 4 to 
11 ug/dl); follicle-stimulating hormone (6.7 
ImU/ml; normal adult males, 5 to 25 ImU/ 
ml) luteinizing hormone (15.5 ImU/ml; 
normal adult males, 5 to 25 ImU/ml); 
human chorionic gonadotrophin (< 0.32 
ng/ml; normal, < 1.0 ng/ml); 17-a-hydroxy- 
progesterone (516 pg/ml; normal, — 1,000 
pg/ml); testosterone (929, 766, and 566 
ng/dl; normal adult males, 350 to 1,100 
ng/dl); and estradiol (25.5 pg/ml; normal 
adult males, — 50 pg/ml). Insulin-induced 
hypoglycemia resulted in a normal re- 
sponse of growth hormone. Adrenocortico- 
tropie hormone stimulation, dexametha- 
sone suppression, and metyrapone test 
results were all normal. Serum prolactin 
concentrations (45.6 and 3L6 ng/ml; 
normal, — 30 ng/ml) were elevated. Chlor- 
promazine stimulation promoted a dou- 
bling of initial prolactin levels. 


Comment.—This patient had tuber- 
ous sclerosis, sexual precocity, and 
gynecomastia. The diagnosis of tuber- 
ous sclerosis was established by the 
presence of adenoma sebaceum, hypo- 
pigmented skin lesions, shagreen 
patch, periventricular calcifications, 
and a family history. Precocious 
puberty may be established only 
retrospectively, but even at the time 
of investigation, the patient’s genital 
development was beyond normal lim- 


its for his age.' His physical, roent- 
genographic, and endocrine findings 
were compatible with true or neuro- 
genic precocious puberty. His breast 
development was assumed to be 
adolescent gynecomastia since no oth- 
er endocrinologic explanation was 
found. 

The patient had an elevated serum 
prolactin level. An increased serum 
prolactin level results from disruption 
of the normal hypothalamic inhibition 
of prolactin release from the pitui- 
tary. Elevation of this hormone level 
in the serum has been found to be a 
sensitive indicator of hypothalamic- 
pituitary dysfunction.’ Central nerv- 
ous system processes that have been 
associated with hyperprolactinemia 
include craniopharyngioma, chromo- 
phobe adenoma, granulomas, histiocy- 
tosis X, head trauma, and pituitary 
stalk section." In our patient, no 
evidence of a mass lesion was found 
despite careful investigation. It may 
be speculated that an unidentified 
tuberous lesion in the hypothalamic 
area was the cause of the hyperprolac- 
tinemia and of the precocious sexual 
development. 

We were able to find eight patients 
(four girls and four boys) with preco- 
cious puberty and tuberous sclerosis 
described in the literature.** The age 
at which the precocious sexual devel- 
opment first came to medical atten- 
tion varied from 10 months to 11 
years. Endocrine studies consisting of 
urinary excretion of steroid hormones 
or bioassayable gonadotrophins were 
performed on only two patients. These 
were inadequate by present stan- 
dards. Clinically, however, the pa- 
tients appeared to have true preco- 
cious puberty. 

Only a few cases of tuberous sclero- 
sis and precocious puberty had post- 
mortem examination. In one of 
Krabbe’s patients, a tuber was found 
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in the region of the mammillary 
bodies. Several other patients had 
hydrocephalus, which is occasionally 
associated with precocious puber- 
MU. 


The diagnosis of tuberous sclerosis 


is easily made when the classic triad 
of skin lesions, seizures, and mental 
retardation is present. It is now 
known, however, that as many as 30% 
to 40% of the patients with this disor- 
der may be intellectually normal, and 
one third of such patients may have no 
seizures." The skin manifestations 
may be quite subtle and may be 


detectable only by careful examina- 


tion. It is possible, therefore, that in 
some patients with precocious puber- 
ty, the presence of underlying tuber- 
ous sclerosis may go undetected. In 
view of the genetic implications of 
this dominantly inherited disorder, we 
suggest that the diagnosis of tuberous 
sclerosis be considered in children 
with precocious puberty. 

JEFFREY L. CUMMINGS, MD 

EDGAR Y. OPPENHEIMER, MD 

Department of Pediatrics and 

Neurology 

HILLEL I. HocHMAN, MD 

Department of Pediatrics 

Boston City Hospital 

Boston University School of 

Medicine 
818 Harrison Ave 
Boston, MA 02118 


This investigation was supported in part by the 
American Tuberous Sclerosis Association, Rock- 
land, Mass. N Paul Rosman, MD, helped in 
preparing this manuscript, and the Thorndike 
Laboratory, Boston City Hospital, condueted the 
endocrinologic evaluation. 


Nonproprietary Name and 
Trademarks of Drug 


Chlorpromazine—Thorazine, Chlor-PZ, 


Chromedazine, Promachel. 
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Hydatid Torsion 


Vestigial structures of the embryo- 
logic sex duct system may form cysts 
that produce symptoms requiring sur- 
gical intervention. Torsion of these 
remnants may occur in children or 
adults of both sexes. Two recent cases 
of hydatid torsion prompted review of 
the sites of these remnants and their 
embryologic origins. 

Report of Cases.—CASE 1.—An 11-year-old 
girl was admitted to the hospital because of 
right lower quadrant pain and anorexia. 
For two weeks she had recurrent attacks of 
pain, starting in the epigastrium, and local- 
izing in the right lower quadrant, without 
fever, vomiting, change in bowel habits, or 
dysuria. On examination there was exquis- 





ite tenderness in the right lower quadrant 
with voluntary guarding and no rebound 
tenderness. On rectal examination there 
was a tender, walnut-sized mass in the 
right adnexa. White blood cell count and 
urinalysis were unremarkable. Surgery 
was performed with a diagnosis of torsion 
of an ovarian cyst. A twisted hemorrhagic 
cyst, 3 cm in diameter, was found arising 
from the edge of the right fallopian tube at 
the fimbriated end, a remnant of the 
caudal tip of the Miillerian duct. Two small- 
er cysts, 0.3 to 0.6 cm, were also present in 
the broad ligament, remnants of the 
mesonephric tubules or cysts of the canal of 
Gartner. All cysts were excised and an 
incidental appendectomy performed. Path- 
ologic diagnosis was hydatid remnants. 
Figure 1 shows the epithelial-lined cyst, 
with hemorrhage into the cyst wall due to 
the torsion. Recovery was uneventful and 
the patient was relieved of attacks of 
abdominal pain. 

CASE 2.—A 2-year-old boy was admitted 
with sudden onset of pain and swelling of 
the left scrotum. Examination disclosed a 
tense, tender mass in the left scrotum with 
erythema and edema of the scrotal skin. 
The testis could not be palpated separately 
from the mass. Torsion of the testes was 
diagnosed and exploration of the scrotum 
performed. On opening the tunica vagin- 
alis, a 3-cm gangrenous hydatid with 
torsion of the pedicle was found cephalad 
to the normal testis. This hydatid, the 
paradidymis or the organ of Giraldes, was 
removed. Postoperative recovery was un- 
eventful. 


Comment.—The most common vesti- 
gial remnant is the appendix testis, 





layer. Extensive hemorrhage in wall of cyst ( x 160). 
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Fig 2.—Developing female reproductive 
system. Remnants that form cysts are 
numbered 1, 2, and 3. 


Fig 3.— Developing male reproductive 
system before testicular descent. Rem- 
nants may persist at areas numbered 1, 2, 
3, 4, 5, and 6. 
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which was present in 92% of autopsied 
patients.’ This remnant, also known 
as the hydatid of Morgagni, repre- 
sents the cephalic end of the Miillerian 
duct. The Miillerian duct may also 
leave a small diverticulum at its 
caudal end, the prostatic sinus or vagi- 
na masculina. Vestigial mesonephric 
tubules in the male form the appendix 
of the epididymis, the penduculated 
hydatid, which was found in 34% of 
autopsied cases. The mesonephric 
tubes also form the paradidymis, or 
organ of Giraldes, which is usually 
difficult to identify grossly. Rare 
additional appendages in the male are 
the superior and inferior vasa aber- 
rans of Haller (Fig 2).° 
In the female, the cephalic tip of the 
Miillerian duct may persist in rudi- 
mentary form as a hydatid, attached 
to the tube or fimbria. Mesonephric 
tubules and ducts that persist in the 
female are embedded in the meso- 
ovarium and are called epoophoron. 
Less commonly, the distal mesoneph- 
ric duct may produce remnants in the 
broad ligament or vaginal wall that 
are called the canals of Gartner. These 
remnants may develop cystic enlarge- 
ments as the small epithelial vesicles 
accumulate fluid. These cysts can 
reach considerable size (Fig 3).° 
Acute torsion of cystic remnants of 
the primordial sex duct system pro- 
duce symptoms similar to those of 
ovarian cyst torsion or testicular 
torsion and require surgical interven- 
tion. When these remnants are seen as 
incidental findings during operative 
procedures for other conditions, they 
should be removed. 
BARBARA BARLOW, MD 
OLUWOLE FAJOLU, MD 
WEINER LEBLANC, MD 
Division of Pediatrie Surgery 
Harlem Hospital Center 
136th St and Lenox Ave 
New York, NY 10037 
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Left Ventricular Myocardial 
Infarction in Tetralogy of Fallot 


Myocardial infarction (MI) is rela- 
tively infrequent in infants and chil- 
dren, although its association with 
anomalous origin of the left coronary 
artery and other congenital cardiac 
anomalies that result in coronary 
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hypoperfusion is well known.' 

Although MI has also been reported 
in some congenital heart defects with- 
out coronary artery abnormalities,’ 
massive MI of the left ventricle in 
tetralogy of Fallot (TOF) has not, to 
our knowledge, been reported. 


Report of a Case.—An 8-month-old girl 
had been followed up elsewhere with the 
clinieal diagnosis of TOF. Although moder- 
ately cyanotie, she had no history of 
hypoxie spells. On the morning of admis- 
sion, she had an hypoxic spell. Because of 
poor response to conventional therapy, ie, 
knee-chest position, sodium bicarbonate, 
and morphine, she was transferred to our 
institution. On arrival, she was cool and 
blue-gray; heart rate was 150 beats per 
minute; respirations, 80/min; and blood 
pressure, 60/40 mm Hg. There was a grade 
1/6 short, ejection systolie murmur at the 
mid-left sternal border. Morphine, oxygen, 
sodium bicarbonate, and methoxamine 
were administered intravenously. Blood 
analysis while breathing 100% oxygen 
showed a pH of 7.27 and Po, of 35 mm Hg. 
Hematocrit value was 42%; hemoglobin, 
13.0 g/dl; RBCs, 6.5 million/cu mm; and 
WBOs, 21,500/cu mm. 

An ECG just prior to admission had 
demonstrated right ventricular hypertro- 
phy with an anterior T vector. The ECG on 
admission was drastically changed and 
suggested acute posterolateral MI (Fig 1). 

Although the patient's clinical condition 
improved, the ECG remained unchanged 
and bouts of ventricular tachycardia subse- 
quently developed that responded to intra- 
venously given lidocaine. She was taken to 
the operating room on the following morn- 
ing for a Blalock-Taussig anastomosis. A 
cardiorespiratory arrest occurred at the 
induction of anesthesia. The chest was 
opened quickly, and the heart massaged 
effectively. The patient was placed on 
cardiopulmonary bypass in order to per- 
form total correction, but after complete 

repair was accomplished, cardiac function 
deteriorated, and she died in the operating 
room. 

Autopsy showed TOF with a technically 
satisfactory surgical repair. Both coronary 
arteries were normal in origin and distri- 
bution. Although there were interstitial 
hemorrhage and edema associated with 
surgical trauma, distinct from these areas 
was a recent transmural myocardial infarc- 
tion measuring 2.6 x 1.8 cm and involving 
the posterolateral wall of the left ventricle. 
The early invasion by polymorphonuclear 
leukocytes placed the age of infaret at 
greater than six hours (Fig 2). Although a 
recent thrombus was located in the left 
anterior descending coronary artery, it did 
not correspond with the distribution of the 
major extent of the infaret and was 
believed to be a late event. 


Comment.—Tetralogy of Fallot is a 
form of cyanotie congenital heart 
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Fig 1.—Electrocardiogram demonstrates acute lateral myocardial 
infarction. ST-T changes in leads V, and V, also suggest true 
posterior wall infarction. 
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Fig 2.—Very recent myocardial infarction with loss of fibrillar 
structure and disappearance of nuclei in myocardial fibers. 
Presence of polymorphonuclear leukocytes is indication of recent 
process, at least six hours old ( x 160). 


disease with a large ventricular septal 
defect (VSD) and right ventricular 
outflow (RVO) obstruction. Although 
cyanosis may be apparent in the 
neonatal period, the degree and age at 
onset depends on the severity of RVO 
obstruction. Hypoxic spells are asso- 
ciated with RVO spasm with a marked 
reduction of an already compromised 
pulmonary blood flow and an increase 
in right-to-left shunt through the 
VSD that results in marked hypoxe- 
mia.^^5 

Myocardial infarction has also been 
reported in a variety of congenital 
heart diseases other than those with 
obvious coronary artery abnormali- 
ties. Franciosi and Blanc,’ in a necrop- 
sy study, stressed the prevalence of 
MI in pulmonary valvular stenosis 
(89%), total anomalous pulmonary 
venous return (80%), aortic stenosis 
(100%), and transposition of great 
vessels (88%). Esterly and Oppenheim- 
er? reported 62 cases of TOF, eight of 
which (12%) had MI. However, these 
infarcts were diffuse and microscopic, 
presenting no clinical problem, and 
were exclusively limited to the suben- 
docardium and papillary muscle of the 
hypertrophied ventricle. This prefer- 
ential localization of the infarcts to 
one ventricle was attributed to rela- 
tive coronary insufficiency secondary 
to increased myocardial mass. In 
contrast to the reports mentioned 
previously, the infarct in our patient 
was large enough to be clinically diag- 
nosed and occurred in the left and not 
the right (obstructed and hypertro- 
phied) ventricle. 
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Myocardial infarction has also been 
reported in children with lymphoma, 
coxsackievirus infection, mucocuta- 
neous lymph node syndrome,* '? and in 
the newborn due to cardiogenic 
shock." Cerebral infarcts in hypoxic 
spells due to thrombotic episodes and 
or anoxia are rather common.” Al- 
though the importance of iron defi- 
ciency anemia has been stressed, its 
role in myocardial infarction has not 
been evaluated. 

Left ventricular MI should be added 
to the list of complications of hypoxic 
infants with TOF. Although the condi- 
tion has not, to our knowledge, been 
previously reported, it may occur more 
frequently and can be considered a 
lethal complication. 

MOHAMMAD MEHRAN-POUR, MD 
Queen Pahlavi Foundation 
Cardiovascular Center 
Shemiran, Pahlavi Road 
PO Box 33-423 

Tehran, Iran 

STEPHEN HiRSCHFELD, MD 
MARY FRANCIOLI, MD 
JEROME LIEBMAN, MD 
University Hospitals 
Cleveland, OH 44106 
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Neonatal Thyrotoxicosis in Four 
Siblings Born to a Previously 
Thyrotoxic Mother 


Neonatal hyperthyroidism is a rela- 
tively uncommon disorder. It has been 
described in infants born to women 
with active hyperthyroidism and in 
those born to euthyroid women pre- 
viously treated medically or surgically 
for hyperthyroidism.' Recent evidence 
suggests that neonatal hyperthyroid- 
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ism is due to thyroid stimulation in 
the fetus by a transplacentally ac- 
quired long-acting thyroid stimula- 
tion globulin (LATS) or a human 


specific antibody, LATS-protector 
(LATS-P), which has been detected in 
a large number of patients with 
hyperthyroidism.’ Although there 
have been reports of neonatal thyro- 
toxicosis, this report is the first to our 
knowledge to describe its consecutive 
occurrence in four siblings born to a 
previously thyrotoxic woman. 


Report of Cases.—The mother is a 40- 
year-old, gravida 6, para 4, abortus 2 
woman who was well until 1950 when, at 
the age of 16, hyperthyroidism developed 
and she underwent a partial thyroidectomy 
and a course of iodine 131 therapy. She 
then became euthyroid and asymptomatic, 
and took no medication for a period of 18 
years. During this time she was delivered 
of three premature infants, all of whom 
had thyromegaly and a syndrome consist- 
ent with neonatal thyrotoxicosis (Table). 
Although a definitive diagnosis is not 
possible, neonatal thyrotoxicosis is sug- 
gested in cases 1 and 3 on the basis of 
clinical presentation, elevated serum pro- 
tein-bound iodine (PBI) level, and response 
to therapy. In addition, patient 3 had an 
advanced bone age. Similarly, a presump- 
tive diagnosis can be made in case 2 on the 
basis of the clinical finding of thyromegaly 
and the autopsy finding of thyroid hyper- 
plasia. 






Gestational Weight, 
Year Age, wk Sex g 


1956 M 


































Signs and Symptoms* . 
2,240 AGA, irritability, hyperactiv- 
ity, tachycardia, diar- 

rhea, cardiomegaly, thy- 12.7) 
romegaly 


900 SGA, congestive heart fail- 
ure, hepatosplenomega- 
ly, thyromegaly 


1,420 AGA, irritability, diarrhea, 
hyperactivity, high 
pitched cry, tachycardia, 
murmur, exophthalmus, 
thyromegaly 


2,300 Tachycardia in utero; 
emergency cesarean 
section for fetal distress; 
SGA, meconium stained, 
fever, hyperactive, irrita- 
ble, diarrhea, petechiae 
and ecchymoses (throm- . ple 
bocytopenia), tachycar- 
dia, hepatosplenomega- 

ly, thyromegaly 





In 1968, the mother started to require 
thyroid replacement. Thyroid studies in 
1972 showed the following values: serum 
triidothyronine, 27.8 ug/dl (normal, 23 to 
35); serum thyroxine (T), L8 yug/dl 
(normal, 2.7 to 7.4); and PBI, 2.0 ug/dl 
(normal, 4 to 8). During this period, she had 
two pregnancies; one terminated as a spon- 
taneous abortion and the other as a still- 
birth at 32 weeks' gestation. 

Our patient was the fourth infant born 
alive in the sibship. She was born in 1974 
when the mother was well controlled and in 
a euthyroid state with a regimen that 
consisted of levothyroxine sodium (Syn- 
throid), 0.1 mg daily, propranolol hydro- 
chloride (Inderal), 10 mg thrice daily, and 
hydrochlorothiazide (Hydrodiuril), 50 mg 
every other day. The signs and symptoms 
and serum T, levels as well as the response 
to treatment with Lugol’s solution in this 
child are compatible with the diagnosis of 
neonatal thyrotoxicosis (Table), Thyroid- 
stimulating immunoglobulin (TSI) level 
assayed in the mother’s serum was found 
to be significantly elevated. 


Comment.—Previous reports have 
shown that the sera of patients with 
Graves’ disease contain at least two 
types of TSIs—LATS and LATS-P.: 
Both of these antibodies are 7S y.- 
globulins produced by the circulating 
maternal lymphocytes and are capable 
of placental transfer to the fetus.^ 
Cases of neonatal thyrotoxicosis have 
been reported in which (1) LATS was 


Clinical History of Infants Born to a Previously Thyrotoxic Woman 


Laboratory Findings 


Infant: PBI (5th day), 14.0 
mg/dl (normal, 9.1- 









No thyroid studies done 


Infant: PBI (1st day), 11.7 
ug/dl (normal, 8.7-11.5); 
l^ uptake elevated; 
bone age, 6 mo ad- 
vanced 
Mother: PBI, 8 ug/dl 
(normal for nonpreg- 

nant, nonestrogen- 

treated woman, 4-8) 


Infant: T, (cord), 21.2 ug/ 
dl (normal, 7.3-15.3); T, 
(3rd day), 29.8 ug/dl 
(normal, 9.8-16.6); 
LATS, none detected; 
TSI7, insufficient sam- 





Mother: LATS, +; TSI, 
65%, 78%, 77% (<90% 
is significant level) 


*AGA indicates appropriate for gestational age; SGA, small for gestational age. 
TThyroid-stimulating immunoglobulins, including both LATS and LATS-P. 
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Treatment Remarks 
Digoxin Symptoms resolved in 5 wk; 
alive and well 


Treated for 
congestive 
heart gitis, pneumonitis, myocar- 
failure 
Lugol's 

iodine 





Lugol's 
iodine 


present in both the mother and the 
infant; (2) LATS was present in the 
mother but not the infant; (3) LATS 
was present in neither the mother nor 
the infant, but LATS-P was detected 
in the mother; and (4) LATS was 
present in neither and LATS-P was 
detected in both the mother and 
infant? Neither our patient nor her 
mother had LATS present in the sera; 
however, the mother had significant 
elevation of serum TSI level. Since 
serum TSI level is a measurement of 
LATS and LATS-P together, an 
elevated serum TSI level with a nega- 
tive LATS level indicates the presence 
of LATS-P in the maternal serum. 
Unfortunately, not enough serum was 
obtained from the infant to measure 
her TSI level during the first few days 
of life. . 

The occurrence of the clinical and/ 
or chemical syndrome of neonatal 
thyrotoxicosis in a succession of 
infants born throughout a period of 18 
years to a previously thyrotoxie 
woman indicates that thyroid-stimu- 
lating antibody may persist in pa- 
tients for a prolonged period of time. 
In light of this, it is interesting to note 
that thyrotoxicosis in successive in- 
fants has not been reported previous- 
ly, to our knowledge. This may indi- 
cate that variations in host response 



















Died at 3 days; postmortem: 
thyroid hyperplasia, menin- 


ditis, hepatitis 
Symptoms resolved in 5 wk; 
alive and well 









Symptoms resolved in 12 wk; 
alive and well 
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or in genetic susceptibility may mod- 


ify the expression of the disease in the 
newborn." 
GERALD BOTTENFIELD, MD 
ENRIQUE M. OSTREA, JR, MD 
Children's Hospital of Michigan 
3901 Beaubien Blvd 
Detroit, MI 48201 


Joseph P. Kriss, MD, Stanford University 
Hospital, helped in the TSI assay. 
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Hyperchloremic Metabolic Acidosis 
With Cholestyramine Therapy for 
Biliary Cholestasis 


Cholestyramine is a hydrophilic, 
insoluble anion-exchange resin that 
removes substantial amounts of bile 
acids from the enterohepatic circula- 
tion by binding them in a compound 
that cannot be reabsorbed through the 
intestine. It has been used without 
complication in children with biliary 
cholestasis associated with biliary 
atresia’ and in the treatment of 
intractable diarrhea in infants.^? The 
case reported here deals with hyper- 
chloremic acidosis as a complication of 
cholestyramine therapy in a 6-month- 
old infant with intercurrent infection, 
and adds to other reports of this find- 
ing by Hartline, Primak and 
McGurk, and Kleinman.* 


Report of a Case.—The patient was first 
referred to the pediatric consultation 
service at Mt Zion Hospital in San Francis- 
co at the age of 10 weeks, when a diagnosis 
of intrahepatic cholestasis secondary to 
intrahepatic biliary atresia was made and 
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confirmed by open liver biopsy. Cholesty- 
ramine therapy was begun six weeks prior 
to this admission, without adverse reac- 
tion. He was followed up in his home 
community by his local pediatrician, 
returning bimonthly to our service for 
continued evaluation. At the age of 6 
months, he was readmitted with a chief 
complaint of ear infection and increased 
bleeding tendency, after an illness of six 
days. His parents reported decreased appe- 
tite. On admission, he was irritable and 
lethargic; there was no history of diarrhea, 
and he appeared to be well hydrated. Phys- 
ical examination disclosed a questionable 
left otitis media, bleeding from both ears, 
and continued bleeding from venipuncture 
and injection sites. He was extremely 
tachypneic, and the liver edge wes sharp, 
firm, and palpable 2 to 3 em below the right 
costal margin. Medications at the time of 
admission were ampicillin, vitamin D, vita- 
min E, a vitamin mixture (Poly-Vi-Sol), 
phenobarbital, and cholestyramine, 16 mg 
daily. All medications were stopped, and 
cultures of blood, urine, CSF, and stool 
were taken. (These were all negative after 
72 hours.) 

Chest roentgenogram and ECG were 
normal. Laboratory values were as follows: 
serum cholesterol, 1,100 mg/dl; total biliru- 
bin, 10.2 mg/dl (direct reaction, 8.0 mg/dl); 
alkaline phosphatase, 1,720 mU/ml (normal 
for age, 300 mU/ml); SGOT, 305 mU/ml 
(normal, — 40 mU/ml); prothrombin time, 
35.9 seconds (normal, < 11.9 seconds); 
partial thromboplastin time, 99.9 seconds 
(normal, — 40 seconds); fibrinogen, 320 
mg/dl (normal, — 170 mg/dl); hematocrit, 
28.2%; hemoglobin, 9.6 g/dl; WBCs, 14,800/ 
cu mm, with normal differential; BUN, 26 
mg/dl; creatinine, 0.8 mg/dl (normal, < 1.5 
mg/dl) Capillary blood gas analysis dis- 
closed the following values: pH of 6.88; Po., 
66 mm Hg; Pco., 28 mm Hg. Serum sodium 
level was 132 mEq/liter; chloride, 112 mEq/ 
liter. 


Treatment of the hyperchloremic acido- 
sis was begun with intravenous infusion of 
27 mEq of sodium bicarbonate over the 
next hour and final replacement with oral- 
ly given sodium citrate. Serum potassium 
concentration decreased to 2.8 mEq/liter, 
with correction of the acidosis, and the 
deficit was replaced intravenously. Elec- 
trocardiographic findings remained nor- 
mal. The increased prothrombin and par- 
tial thromboplastin times were corrected 
with intramuscular injection of phytona- 
dione (Aquamephyton). 

The acidosis resolved within 12 hours; 
the infant was alert, active, and happy at 
discharge four days later. Discharge medi- 
cations included vitamin E, vitamin D, 
phytonadione, 5 mg orally once a week, 
phenobarbital, and a commercially pre- 
pared formula (Pregestimil). He has con- 
tinued to be well since discharge. 


Comment.—The use of cholestyra- 
mine without complication in the 
treatment of diarrheal illness in 





infants has been reported by Blanck- 
aert and Farriaux? and Wagner et al.? 
In a case reported by Kleinman,’ 
cholestyramine was tolerated by a 
child with biliary atresia until she was 
10 years of age, when reduced creatin- 
ine and inulin clearance developed. 
However, the occurrence of hyperna- 
tremia and hyperchloremic acidosis in 
two patients with intercurrent illness 
has recently been reported by Primak 
and McGurk,’ and Hartline’ has 
reported hyperchloremia in infants 
treated with cholestyramine during 
diarrheal illness. In our patient, 
cholestyramine was tolerated for a 
period of six weeks without complica- 
tion until the onset of an upper respi- 
ratory infection and otitis media. In 
this case, correction of the hyperchlor- 
emic acidosis and restoration of 
normal electrolyte balance were ac- 
complished by intravenous therapy. 
The precipitating infection resolved 
with antibiotic therapy. 

Since chloride ion is excreted princi- 
pally by the kidney,’ any clinical situ- 
ation that reduces renal blood flow or 
renal function can result in chloride 
ion retention and acidosis. When an 
intercurrent febrile or diarrheal ill- 
ness develops in a child or infant who 
is receiving cholestyramine therapy, it 
should probably be discontinued until 
adequate fluid intake and urine out- 
put are certain. Frequent electrolyte 
determinations are necessary in a 
child or infant receiving cholestyra- 
mine, especially during an intercur- 
rent illness. 

BROCK BERNSTEN, MD 

SEYMOUR ZOGER, MD 

Pediatric Inpatient Service 

Mt Zion Hospital and Medical 
Center 

PO Box 7921 

San Francisco, CA 94120 
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Foster Care in Five States: A Synthesis and 
Analysis of Studies From Arizona, California, Iowa, 
Massachusetts, and Vermont, DHEW Publication 
No. (OHD) 76-30097, by Shirley M. Vasaly, 150 pp, 
50 illus, Department of Health, Education, and 
Welfare, 1976. 

Foster Care in Five States is an 
important, stimulating, and provoca- 
tive review of studies from Arizona, 
California, Iowa, Massachusetts, and 
Vermont. Anyone concerned with op- 
timal foster care or concerned with 
planning for the needs of dependent 
children should reàd this report. The 
seven major topics; foster care sys- 
tem, natural families, foster children, 
agency staffing and services, fiscal 
consideration, community  involve- 
ment, and conclusion, are well out- 
lined with excellent summary recom- 
mendations for improved services and 
for community involvement. Commu- 
nity pediatricians who are concerned 
with the general needs of children, 
child abuse problems, and foster care 
in the community can quickly become 
acquainted with the general needs 
and deficiencies of our current system 
of providing care for children. This 
report will identify and clarify the 
role of the community in participation 
in these needed problems. 

The inequities of local funding as 
well as the small pool of adequately 
trained social workers are clearly seen 
to be major difficulties in identifying 
and treating family problems. 

Among the states studied, the need 
for placing a child in the foster care 
program variously included abuse, 
abandonment, parents' absence (in- 
cluding divorce, separation, imprison- 
ment), parents' physical illness, men- 
tal illness or death, adoption planning, 
or the child's behavior or disability. 
Child abuse or neglect, as a reason for 
placement, varied from one state to 
another from 14% to 51%. Further- 
more, the services available to famil- 
ies before placement of the child 
seemed to be very meager, possibly 
because of understaffed social service 
facilities. In some states, no services 
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could be available to a child unless the 
child is in foster care, thus encourag- 
ing unnecessary placements. A repre- 
sentative survey of natural parents in 
Massachusetts showed that 66% of the 
natural parents interviewed believed 
that placements would have been 
avoidable if the crisis had been helped 
by in-home services, day-care, or 
financial assistance. Furthermore, 
60% of these parents felt excluded 
from the participation in planning for 
their child. 

Foster parents are team members 
in the foster care system because the 
day-to-day responsibility for the wel- 
fare of the children is in their hands. 
This is especially true under existing 
conditions of overburdened and inade- 
quately trained workers. As a vital 
part of agency staffing, these foster 
parents require support services, ade- 
quate facilities for the children’s 
needs, training for their role, informa- 
tion on the children to be placed with 
them, adequate reimbursement of 
costs incurred and recognition of their 
contribution to the program. Continu- 
ity of the foster family placement is 
essential to the emotional adjustment 
of the child. In a review of the foster 
parents’ attributes, it is found that 
most of them are high school grad- 
uates. They have an average of about 
three or four children per home and 
they are very stable, having been at 
their same address for more than ten 
years. Most of them have reported 
that they became interested in foster 
care through a friend or relative and 
96% said that they were aware of the 
need for foster homes and wanted to 
help children. Only 3.4% were moti- 
vated by financial reasons. Cost of 
rearing these children is much greater 
than the low remuneration they 
receive. There is usually no provision 
for the care of the children while the 
foster parents are on vacation; there is 
confusion over agency policy on what 
constitutes “special needs.” 

The statement on p 60 of this report 


that medical treatment was denied on 
occasion due to refusal of medical 
services to accept medicaid payment 
is of great concern to all pediatricians 
who are an important link in advocacy 
for the children involved in family 
disruption. 

As a community leader, the pedia- 
trician can point the way to improved 
techniques for dealing with the prob- 
lems of foster care. It is clear that we 
need better education for parenting, 
adequate use of volunteer sources in 
the community for supplementing and 
complementing our overworked and 
underbudgeted social service facili- 
ties, facilities for crisis intervention, 
and concern for the foster parents’ 
needs and their education in meeting 
the needs of the children in their 
care. 

RurH C. Harris, MD 

Marshall University School of 
Medicine 

Huntington, WV 25701 


The Genetic Approach to Human Disease, by 
Vincent M. Riccardi, 273 pp, 38 illus, $13.95 ($7.95 
paper), Oxford University Press, 1977. 


According to the author, this book is 
designed to show what the clinical 
application of genetic principles can 
accomplish. In the introductory chap- 
ters, the reader is introduced to the 
contemporary working classification 
of medical genetics: chromosomal dis- 
orders, disorders with Mendelian pat- 
terns of inheritance, and polygenic 
disorders. There is an abbreviated 
chapter on biochemical errors of 
inheritance. This is followed by chap- 
ters on environmental influences on 
the fetus, genetic evaluation, prenatal 
diagnosis, genetic evaluation and 
counseling, roles of ancillary person- 
nel in clinical genetics, therapy of 
genetic disorders, pharmacogenetics, 
ethical, moral, and legal aspects, and 
finally a description of a regional 
genetic counseling program. 

The chapters on pharmacogenetics, 
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biochemical disorders, and ethical, 


moral, and legal aspects are very 
Short, and hardly can present an 


adequate picture of this complicated 
subject. The final chapter describing a 
regional genetic counseling program 
seems not adequately relevant in this 


. textbook. In fairness to the author, it 


should be stated that there is no 
evidence that the book was intended 
to be encyclopedic with respect to 


. human genetics. There are other 


books that serve such a purpose. 

As an introduction to the state of 
the art of contemporary applied medi- 
cal genetics, the volume is quite 
adequate in spite of the shortcomings 
noted previously. The paperbound edi- 
tion is relatively modest in cost. It is 
up to date, and gives a realistic 


presentation of what is available to 


the patient in clinieal genetie units 
around the country. It is highly recom- 
mended as a textbook for courses in 
medical genetics given to medical and 
nursing students and to other profes- 


= sionals who may be involved in the 
applications of genetic knowledge to 


patient care. 
Lytt I. GARDNER, MD 
Department of Pediatrics 
State University of New York, 
Upstate Medical Center 
750 E Adams St 
Syracuse, NY 13210 


Allergic Disorders in Children, edited by M. 
Studenikin and T. Sokolova, $6.75, 446 pp, 
Moscow, Mir Publishers, 1977. 

Two principal facts make this 
Soviet publication on “Allergic Disor- 


-dersin Children” especially rewarding 


to review: the information it contains 
is up to date, concise, lucidly pre- 
sented, and totally relevant, practical- 
ly as well as theoretically and it 
provides the Western reader with a 
detailed view of this important aspect 
of Soviet clinical science and demon- 
strates the desire of the authors and 
of the publishers to share this infor- 
mation with English-speaking physi- 
cians across the Atlantic. 

In the relatively short space of 446 
pages, the prominent specialists from 
Moscow, under the editorship of 
academicians Professor M. Studenikin 
and Professora T. Sokolova (the 
American reader will be impressed by 
the major contributions of women to 
this work), have succeeded in pre- 
senting an abundance of pertinent 
data. All those interested in the prac- 
tice of pediatric allergy will derive 
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from these pages sufficient knowl- 
edge to improve their diagnostic 
skills, to expand their understanding 
of the pathophysiology of immuno- 
logie disorders in children, and to 
enhance their ability of treating these 
rationally and effectively. Basic im- 
munologie concepts and techniques, 
standard diagnostic procedures (in- 
cluding the establishment and the 
operation of an allergy diagnostic 
laboratory, the administration of 
bronchial inhalational challenges, etc) 
and various therapeutic approaches 
are discussed in sufficient detail, but 
without excessive verbosity. Particu- 
larly useful for physicians and pa- 
tients traveling to the USSR will be 
the recognition of new terms for old 


familiar drugs, such as Novodrin for - 


isoproterenol sulfate, Euphyllin for 
aminophylline, Dimedrol for diphen- 
hydramine hydrochloride (Benadryl) 
ete, as well as learning about exclusive 
Soviet preparations, such as the anti- 
histamines Diazolin and Phencarol. 
For the pediatrician concerned with 
genetic counseling, important statis- 
ties and guidelines on clinical genetics 
are presented, perhaps with some- 
what greater emphasis on positive 
familial incidence and with less 
discussion of the equally interesting 
negative or discordant data. Consider- 
ation of the molecular genetics of 
allergy is relatively brief and seems 
inadequate, but, admittedly, no defin- 
itive data are yet available on this 
subject. Among other statistical fig- 
ures of exceptional interest, is the 
report of a 70%-incidence of specific 
antibodies to food and microbial anti- 
gens (type not specified) among 
patients with allergy, compared to a 
20%- to 30%-positive incidence, in 
generally lower titers, among nonal- 
lergic individuals. 

The question of a relative adrenal 
insufficiency in relation to the patho- 
genesis of allergic disease is consid- 
ered in much detail, referring back to 
the original work of Selye, which has 
been somewhat neglected in the West. 
The possibility of altered cortisol ki- 
neties in patients with allergy is also 
mentioned with some data to support 
it, but with little reference to contra- 
dictory findings. Some areas of possi- 
ble stronger disagreement, which 
must be recognized to be fruitfully 
debated and to permit an eventual 
consensus of opinion, include the use 
of cardiac stimulants for severe 
episodes of asthma and anaphylaxis, 
the total dosage of hyposensitization 





injections, and the use of bacterial 
vaccines for diagnostic skin tests and 
for the immunotherapy of allergic 
disorders. The nearly seven pages 
devoted to histaglobin therapy of 
respiratory allergy, may raise more 
questions than they provide answers, 
in view of the fact that this form of 
therapy has not gained acceptance in 
the United States. Such often debated 
problems as the incidence and preven- 
tion of deaths from asthma, the role of 
respiratory infection in allergy, envi- 
ronmental, and dietary aspects, ete, 
are treated with a remarkably open 
mind and with due consideration to 
the current varying points of view. 
Serous otitis media is the only 
presumably allergie condition, not 
considered in sufficient detail, per- 
haps because it is not as common in 
the USSR, as it is in North America. 
Various nonatopie forms of allergy 
are described in sufficient and in- 
structive detail. 

The bibliography is quite adequate 
and contains a well-balanced propor- 
tion of Soviet and Western references. 
The inclusion of individual case 
reports in this book should be particu- 
larly illuminating for the practicing 
clinician and, with the characteristic 
Russian names of the patients, such as 
Andrei, Igor, Natasha, ete, it adds a 
welcome attraction to this English 
version of the original Russian text. 

The English translation is not sim- 
ply adequate, but impressively good, 
indicative of the translator’s (Dr L. 
Askenova) thorough familiarity with 
the nuances of scientific English. The 
only point where a question might be 
raised, is the rendering of the 
proposed new terms chimergic and 
kitergic in Professor Ado's classifica- 
tion of allergie reactions (p 10). A 
more appropriate Greek-to-Russian- 
to- English transliteration might have 
been chymergic and cytergic, respec- 
tively. 

This reviewer feels an obligation to 
express his sincere thanks—bol’shoe 
spasibo—for the opportunity of re- 
viewing this outstanding current con- 
tribution to the pediatric allergy liter- 
ature. Let us hope that North Ameri- 
can pediatricians, allergists, and all 
medical book publishers will recipro- 
cate by sending their current and 
future books to the USSR for 
review. 

CONSTANTINE JOHN FALLIERS, MD 
Allergy and Asthma Clinic PC . 
155 Cook St 

Denver, CO 80206 
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at the stork club. 


Four generations ago, we 
founded our exclusive Stork 
Club. And ever since, we've 
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each of our 


members has a personal 
physician who indi- 
cates the vitamins, 
iron and carbo- 
hydrates to meet 
individual needs.) 
Club dues are 
modest, however, 
since a whole formula 
based on Carnation 
Evaporated Milk still costs 
less than any other. 
Dont you know someone 
you d like to recommend for 
membership? 





| FREE OFFER! send for sample copies of these informative potiem d 


| oriented booklets: ' ‘Preparing Your Baby’s Formula; “Pregnancy... | 
| in anatomical illustrations: Mail to: Carnation Company, PO. Box550 | 
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" p Proximate analysis (per 100g): Moisture 73.7g; Fat 7.9g; Protein 
TAMIN D - j 7.0g; Ash 1.5g; E ponwdrate 9.9g; Calories 138; Vitamin A 320 1U; | 
= Vitamin D 79 IU (Offer expires Dec. 31, 1979) | 
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A new indication for Septra 


Getting a child with an earache off to sleep most common middle ear pathogens— 

Is hard enough, without getting her up Haemophilus influenzae and Streptococcus 
again. With the q.i.d. and t.i.d. dosages of pneumoniae. 

other antibacterials for acute otitis media, 
expecting compliance may be expecting a 


lot. Septra b.i.d. dosage convenience can should be maintained and frequent uri- 
change all that. nalyses with careful microscopic examination 

In a study of 94 children with performed during therapy. Septra is contra- 
bacterial otitis media confirmed by indicated in infants under two months. 
culture, Septra Suspension produced Septra should not be used in the treat- 
a success rate of 95.7%." ment of streptococcal pharyngitis. 


Septra Suspension has proved highly *Data on file, Medical Department, Burroughs Wellcome Co. 
effective in acute otitis media caused by the See last page of this advertisement for prescribing information. 


Though crystalluria has not been a 
problem with Septra, adequate fluid intake 








Each teaspoonful (5 ml) contains 


40 mg trimethoprim and 200 mg sulfamethoxazole 


through-the-night efficacy b 
against major middle ear pathogens 


"Septra is now indicated for use in acute otitis media in children due to susceptible strains of Haemophilus influenzae or 
Streptococcus pneumoniae when in the judgment of the physician Septra offers some advantage over the use of other 
antimicrobial agents. Limited clinical information is presently available on the effectiveness of treatment of otitis media with 
Septra when the infection is due to Haemophilus influenzae resistant to ampicillin. To date, there are limited data on the safety 
of repeated use of Septra in children under two years of age. Septra is not indicated for prophylactic or prolonged 


administration in otitis media at any age. 
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Each teaspoonful D contains; Suspension 


40 mg trimethoprim and 200 mg sulfamethoxazole 


li effective i vitro against major middle ear 
pathogens—Haemophilus influenzae, including 
ampicillin-resistant strains, and Streptococcus 
pneumoniae* 


E well tolerated by infants and children* (Contra- 
indicated in infants under two months. See brief 
summary below for possible adverse reactions.) 
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Septra introduces 


b.i.d. dosage convenience 


to the treatment 


of acute otitis media 


in children 
Septr a ‘Tablets 


80 mg trimethoprim and 400 mg sulfamethoxazole 


lll available in pleasant tasting cherry-flavored 


suspension or in tablet form for use in older 
children 


ll encourages compliance; unlike other 
antibacterials for otitis media, Septra requires no 
middle-of-the-night dose 











Septra" Tablets and Suspension 

Indications and Usage: 

ACUTE OTITIS MEDIA: Fer the treatment of acute otitis media in children due to susceptible 
strains of Haemophilus influenzae or Streptococcus pneumoniae when in the judgment of 
the physician Seplra offers some advantage over the use of other antimicrobial agents. 
Limited clinical information is presently available on the effectiveness of treatment of otitis 
media with Septra when the infection is due to Haemophilus influenzae resistant to 
ampicillin. To date, there are limited data on the safety of repeated use of Septra in children 
under two years of age. Septra is not indicated for prophylactic or prolonged administration 
in otitis media at any age. 


Contraindications: Hypersensitivity to trimethoprim or sulfonamides. Pregnancy and 
during the nursing period. Infants less than two months of age. 


Warnings: SEPTRA SHOULD NOT BE USED IN THE TREATMENT OF STREPTOCOCCAL 
PHARYNGITIS. 


Clinical studies have documented that patients with Group A 6-hemolytic streptococcal 
tonsillopharyngitis have a greater incidence of bacteriologic failure when treated with 
Septra than do those patients treated with penicillin as evidenced by failure to eradicate 
this organism from the tonsillopharyngeal area. 


Deaths from hypersensitivity reactions, agranulocytosis, aplastic anemia and other 
blood dyscrasias. Experience with trimethoprim alone is much more limited, but 
occasional interference with hematopoiesis has been reported as well as an increased 
incidence of thrombopenia with purpura in elderly patients on certain diuretics, 
primarily thiazides. 


Sore throat, fever, pallor, purpura or jaundice may be early signs of serious blood 
disorders. Frequent CBCs are recommended: therapy should be discontinued if a 
significant reduction in the count of any formed blood element is noted. 


Precautions: Use with caution in patients with impaired renal or hepatic function, 
possible folate deficiency, severe allergy or bronchial asthma. In glucose-6-phosphate 
dehydrogenase-deficient individuals, hemolysis may occur (frequently dose-related). 
During therapy, maintain adequate fluid intake and perform frequent urinalyses with 
careful microscopic examination and renal function tests, particularly where there is 
impaired renal function. 


Adverse Reactions: All major reactions to sulfonamides and trimethoprim are included, 
even if not reported with Septra. Blood Dyscrasias: Agranulocytosis, aplastic anemia, 
megaloblastic anemia, thrombopenia, leukopenia, hemolytic anemia, purpura, hypo- 
prothrombinemia and methemoglobinemia. Allergic Reactions: Erythema multiforme, 
Stevens-Johnson syndrome, generalized skin eruptions, epidermal necrolysis, urticaria, 
serum sickness, pruritus, exfoliative dermatitis, anaphylactoid reactions, periorbital 
edema, conjunctival and scleral injection, photosensitization, arthralgia and allergic 
myocarditis. Gastrointestinal Reactions: Glossitis, stomatitis, nausea, emesis, abdominal 
pains, hepatitis, diarrhea and pancreatitis. C.N.S. Reactions: Headache, peripheral 
neuritis, mental depression, convulsions, ataxia, hallucinations, tinnitus, vertigo, 
insomnia, apathy, fatigue, muscle weakness and nervousness. Miscellaneous Reactions: 


Drug fever, chills, and toxic nephrosis with oliguria and anuria. Periarteritis nodosa and 
L.E. phenomenon have occurred. Due to certain chemical similarities to some 
goitrogens, diuretics (acetazolamide and the thiazides) and oral hypoglycemic agents, 
sulfonamides have caused rare instances of goiter production, diuresis and hypogly- 
cemia; cross-sensitivity may exist with these agents. In rats, long-term administration 
of sulfonamides has preduced thyroid malignancies. 


Dosage and Administration: Not recommended for use in infants less than two months of age. 
ACUTE OTITIS MEDIA IN CHILDREN: The recommended dose for children with acute 
otitis media is 8 mg/kg trimethoprim and 40 mg/kg sulfamethoxazole per 24 hours, 
given in two divided doses every 12 hours for 10 days. The following table is a guideline 
for the attainment of this dosage using Septra Tablets or Suspension. 


Children: Two months of age or older: 








| Weight Dose—every 12 hours 
| Ib kg Teaspoonfuls Tablets 
20 9 | 1( 5 ml) Vp 
40 18 2 (10 ml) 1 
| 60 27 3 (15 ml) 1% 
80 36 4 (20 ml) 2 (or 1 DS tablet) 
For patients with renal impairment: 
[ Creatinine Clearance Recommended | 
(ml/min) Dosage Regimen 
— Above30 — — | Usual Standard Regimen — 1 
15-30 Half of the usual 
Lo a 8 PE a | _dosageregimen — — — — 
Below 15 | Use Not Recommended | 





mg trimethoprim and 400 mg sulfamethox- 
azole—bottles of 40, 100, 500 and 1000 tablets; unit dose pack of 100. ORAL 
SUSPENSION, containing the equivalent of 40 mg trimethoprim and 200 mg sul- 
famethoxazole in each teaspoonful (5 ml), cherry flavored—bottle of 450 ml. 

Also available in double strength, oval-shaped, pink, scored tablets containing 160 mg 
trimethoprim and 800 mg sulfamethoxazole—bottles of 60 and unit dose packs of 100. 


*Clinical results do not necessarily correspond with in vitro data. 
* Data on file, Medical Department, Burroughs Wellcome Co. 


Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome | North Carolina 27709 
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of [Verma] 1018 (Oc) . 

Alpha Fetoproteins 

prenatal diagnosis of congenital nephrosis in 28 
high-risk families [Aula] 984 (Oc) 

Ambulatory Care 

impact of ambulatory pediatric research on 
changing behavior [Hoekelman] 1079 (No) 

AMERICAN JOURNAL OF DISEASES OF CHILDREN 

dear reader, comments and criticisms are 
welcome [Forbes] 745 (Au) 

Honor Roll of Reviewers for 19777, 95 (Ja) 

Amino Acid Metabolism, Inborn Errors 

hyperglycinuria and hyperglycinemia in’ 2 
siblings with mild developmental delays [Fra- 
zier] 777 (Au) 

Amlnoglycosides 

necrotizing enterocolitis [McCracken] 1167 (De) 
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Amniocentesis 

prenatal diagnosis of congenital nephrosis in 23 
high-risk families [Aula] 984 (Oc) 

Amniotic Fluld see Hydramnios 

Amphotericin B 

and maduromycosis (letter) [Winter] 1045 (Oc) 

“eure” in chronic fungal disease (letter) [Winter] 
432 (Ap) 

Ampicillin 

rash in infectious mononucleosis related to (let- 
ter) [Pollowitz] 819 (Au) 

Amyloidosis 

associated with agammaglobulinemia (letter) 
[Gaffney] 818 (Au) 

Amyoplasia Congenita see Arthrogryposis 

Androgens 

preadolescent and adolescent endocrinology, 
physiology and physiopathology, hormonal 
changes during abnormal pubertal develop- 
ment [Sizonenko] 797 (Au) 

Anemia 

twin transfusion syndrome, radiological case of 
month [Young, Wexler] 201 (Fe) 

Anemia, Aplastic 

erythroid aplasia in juvenile rheumatoid arthritis 
[Rubin] 760 (Au) 

erythroid hypoplasia, unusual presentation of 
childhood acute lymphocytic leukemia [de Alar- 
con] 763 (Au) 

Anemia, Hemolytic 

acute copper intoxication [Walsh] 131:149 (Fe), 
correction, 132:33 (Ja) 

leukocyte counts in children with sickle cell 
disease, comparative values in steady state, 
vaso-occlusive crisis, and bacterial infection 
[Buchanan] 396 (Ap) 

Anemia, Hemolytic, Congenital 

due to hexokinase deficiency (clin. memo.) [Gil- 
sanz] 636 (Je) 

Anemia, Sickle Cell : 

and transposition of great vessels [Hudson] 149 

. (Fe) 

leukocyte counts in children with, comparative 
values in steady state, vaso-occlusive crisis, and 
bacterial infection [Buchanan] 396 (Ap) 

partial exchange transfusion in, use in children 
with serious complications edid y] 1206 
(De) : 

Anesthesia 

Goldenhar syndrome and airway management 
(letter) [Stehling] 818 (Au) 

Aneurysm, Arteriovenous, Congenital see Arte- 
riovenous Malformations 

Angel Dust see Phencycildine 

Angiocardiography 

assessment of cardiovascular system in conjoined 
thoracopagus twins [Izukawa] 19 (Ja) 

twins, conjoined twins, and cardiac defects 
[Noonan] 17 (Ja) 

Angioma see Hemangioma 

Angiomatosis see Arteriovenous Malforma- 
tlons 

Anguilluliasis see Strongyloidiasis 

Anorexia Nervosa 

abuse dwarfism (letter) [Solky] (replies) [Gard- 
ner, Money] 724 (Jy) 

Antibiotics 

basilar skull fractures in-children, incidence of 
CNS infection and use of [Einhorn] 1121 (No) 

effect of prior therapy on concentrations of 
bacteria in CSF [Feldman] 672 (Jy) 

technique for analyzing clinical data to provide 
patient management guidelines, study of 
meningitis in children [Meyers] 25 (Ja) 

Antibodies 

measles revaccination, persistence and cegree of 
antibody titer by type of immune response. 
[Deseda-Tous] 287 (Mr) 

outbreak of pneumocystis pneumonia in children. 
with acute lymphocytic leukemia [Ruebush] 
143 (Fe) 

rubella, measles and mumps, following vaccina- 
tion of children, potential rubella problem [Bal- 
four] 573 (Je) 

to ribonucleoprotein in mixed connective tissue 
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Antibodies—Continued 
disease in childhooc [Fraga] 263 (Mr) 

Antibody Deficiency Syndrome see immuno- 
logic Deficlency Syndromes 

Anticonvulsants . 

fetal trimethadione syndrome [Feldman] 
131:1389 (De), correction, 132:395 (Ap) 

seizures, pregnancy and [Stumpf] 746 (Au) 

Antidiuretic Hormone see Vasopressin 

Antiemetics 

toxic encephalopathy related to antihistamine- 
barbiturate antiemetic medication [Schwartz] 
37 (Ja) 

Antigens 

B-hemolytic streptococcus, bacteriologie culture 
and character [Breese] 502 (My), correction, 892 
(Se) 

Antihemophilic Factor see Factor VIII 

Antihistaminics see Histamine HL Receptor 
Blockaders 

Antineoplastic Agents 

consumptive coagulopathy, complication of ther- 
apy of solid tumors in childhood [Sills] 870 
(Se) 

disseminated intravascular DNA thromboemboli, 
complication of chemotherapy for acute lym- 
phocytic leukemia [Smith] 294 (Mr), (letter) 
[Roloff] 1042 (Oc) 

Anuria 

hemolytic-uremic syrdrome, spectrum of severi- 
ty and significance of prodrome [Dolislager] 55 
Ja) 

Aortic Arch Syndromes 

Takayasu arteritis associated with glomerulone- 
phritis [Zilleruelo] 1009 (Oc) 

Apgar Score 

child abuse, its relationship to birthweight, devel- 
opmental testing and [Goldson] 790 (Au) 

Appetite DIsorders 

potato craving secondary to potessium wasting 
in Bartter's syndrome (clin. memo.) [Pynoos] 
420 (Ap) 

Arachnoid 

cyst, gray seale ultrasonography in evaluation of 
hydrocephalus and associated abnormalities in 
infants [Lees] 876 (Ap) 

Arginine Vasopressin see Vasopressin 

Armstrong, George, Lecture 

next steps in improving health and medical care 
for mothers and children [Cohen] 65 (Ja) 

pediatries, perspective on present and future of 
proud profession [Dlmsted] 962 (Oc) 


Botticelli demonstrates Babinski reflex more 
than 400 years before Babinski, pediatrics in 
art [Cone] 188 (Fe) 

Arterial Occlusive Diseases 

leukozyte counts in children with sickle cell 
disease, comparative values in steady state, 
vaso-occlusive crisis, and bacterial infection 
[Buchanan] 396 (A p) 

primary intimal fibroplasia in child with Down’s 
syndrome [Fleisher] 700 (Jy) 

Arterles 

primary intimal fibroplasia in child with Down’s 
syndrome [Fleisher] 700 (Jy) 

Arteriovenous Aneurysm, Congenital see Arteri- 
ovenous Malformations 

Arteriovenous Fistula see Arteriovenous Malfor- 
mations 

Arteriovenous Malformations 

congenital mesoblastie nephroma (clin. memo.) 
[King] 1139 (No) 

Arteritis 

Takayasu, associated with glemerulonephritis 
[Zilleruelo] 1009 (Dc) 

Arthritis, Infectious 

Hemophilus influeazae type b osteomyelitis 
[Granoff] 488 (My) 

Arthritis, Juvenile Rheumatoid 

erythroid aplasia in [Rubin] 760 (Au) 

George Frederic Sti. and his account of childhood 
arzhritis—reapprzisa! [Baum] 192 (Fe) 

mixed connective tissue disease in childhood, 
re.ationship with Sjógren's syndrome [Fraga] 


Arthritis, Juvenile Rheumatoid—Continued 

. 268 (Mr) 

on a form of chronie joint disease in children 
[Still] 195 (Fe) 

Arthrogryposis 

multiple pterygium syndrome [Escobar] 609 
Je) 

Arthromyodysplasia, Congenital see Arthrogry- 
posis 

Aspergillosis 

allergic bronchopulmonary, in infants [Imbeau] 
131:1127 (Oc), correcticn, 132:39 (Ja) 

Asphyxla Neonatorum 

bicarbonate therapy revisited [Eidelman] 847 
(Se) 

inappropriate antidiuretic hormone secretion in 
premature infants witn cerebral injury [Moy- 
lan] 399 (Ap) 

Aspiration Biopsy see Biopsy, Needle 

Asthma 

allergic bronchopulmonary aspergillosis in in- 
fants [Imbeau] 131:1127 (Oc), correction, 
132:39 (Ja) 

chronie, guide to oral theophylline therapy for 
[Hendeles] 876 (Se) 

Ataxia 

sensory neuropathy witk: onion-bulb formation, 
onset in infancy [Koto] 378 (Ap) 

Athletic injuries 

medical care of athlete [Adamkin] 181 (Fe) 

skeletal trauma in skateboard injuries [Hawkins] 
761 (Au) 

Authoritarianism 

relationships between child-rearing styles and 
child behavior over time [Chamberlin] 155 
(Fe) 

Autonomic Dysfunction 

familial dysautonomia in Hindu boy (clin. memo.) 
[Mehta] 719 (Jy) 

Azotemia see Uremia 


E 


Babinski, Joseph Francois (1857-1932) 

Botticelli demonstrates Babinski reflex more 
than. 400 years before Babinski, pediatrics in 
art [Cone] 188 (Fe) 

Bacteremia see Septicemia 

Bacteria 

in CSF, effect of prior antibiotic therapy on 
concentrations of [Fekiman] 672 (Jy) 

Bacterial Infections 

cephalosporins, are they as important as their 
numbers suggest? [Marks] 1169 (De) 

leukocyte counts in children with sickle cell 
disease, comparative values in steady state, 
vaso-occlusive crisis and [Buchanan] 396 (Ap) 

reeurrent acute suppurative thyroiditis [Abe] 990 
(Oc) 

Bacteriological! Technics 

B-hemolytic streptococcus, bacteriologic culture 
and character [Breese] 502 (My), correction, 892 
(Se) 

Bacteriuria 

recurrent, home-testing using nitrite strips 
[Scheifele] 46 (Ja) 

Barblturates 

toxic Encephalopudhe related to acititastarine: 
barbiturate antiemetic medication [Schwartz] 
31 (Ja) 

Bariter’s Disease see Hyperaldosteronism 

Basedow's Disease see Goiter, Exophthalmic 

Basilar Artery 

migraine, review of 30 cases [Lapkin] 218 (Mr) 

Battered Child Syndrome see Child Abuse 

Beckwith-Wiedemann Syndrome 

adrenal hemorrhage :n newborn with (clin. 
memo.) [Pignatti] 1142 (No) 

Behavior 

biological bases of psychological sex differences 
[Hutt] 170 (Fe), correction, 722 (Jy) 

changing, impact of ambulatory pediatric re- 
search on [Hoekelman] 1079 (No) 

pyridoxine-dependent behavioral disorder un- 
masked by isoniazid [Brenner] 773 (Au) 

Behavior Modification see Behavior Therapy 
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Behavior Therapy 

of- obesity in children [Brownell] 408 (Ap) 

Beta-Hypophamine see Vasopressin 

Bicarbonates 

therapy revisited [Eidelman] 847 (Se) 

Bile Acids and Salts 

serum bile acid levels in protracted diarrhea of 
infancy [Demers] 1001 (Oc) 

Bile Duct Neoplasms 

granular cell myoblastoma, cause .of biliary 
obstruction [Zvargulis] 68 (Ja) 

Bile Salts see Bile Acids and Salts 

Biliary Cirrhosis see Liver Cirrhosis, miary 

Biliary Stasis see Cholestasis ^ 

Bilary Tract 


' eholangiocareinoma associated with biliary cir- 


rhosis due to congenital biliary atresia (tetter) 
[Ruebner] 214 (Fe) ` 

Bilirubin see Hyperbilirubinemia 

Blopsy 

excisional, peripheral lymphadenopathy in child- 
hood, 10-year experience with [Lake] 357 (Ap) 

lymphadenopathy, diagnostic enigma [Carithers} 
358 (Ap), correction, 776 (Au) 

muscle, in neonatal period, diagnostic value of 
[Sarnat] 782 (Au) 

sural nerve, sensory neuropathy with onion-bulb 
formation, onset in infancy [Koto] 879 (Ap) 

Biopsy, Needle 

complications of subrapubie bladder aspiration 
(clin. memo.) [Schreiner} 98 (Ja) 

percutaneous transthoracic needle aspiration of 
lung, diagnosing Pneumocystis carinii pneu- 
monia [Chaudhary] 131:902 (Au), correction 
132:39 (Ja) 

Birth Weight see also infant, Low Birth Welght 

birthweight of infants with congenital heart 
disease [Levy] 249 (Mr) 

child abuse, relation to Apgar score, develop- 
mental testing and [Goldson] 790 (Au) 


: Blacks 
: blood pressure response to isometric and dynamic 


exercise in healthy black ehildren [Strong] 587 
(Je) 

exercise electrocardiography of healthy black 
children [Thapar} 592 (Je) 

obesity in urban black adolescents of high and 


low relative weight at 1 year of age [Johnston] - 


862 (Se) 

physical working capacity of healthy black chil- 
dren [Strong] 244 (Mr) i 

Bladder 


complications of subrapubic aspiration of (clin. 


memo.) [Sehreiner] 98 (Ja) 
urolithiasis in adolescents [Rambar] 1117 (No). 
Blood 


mucolipidosis type III, multiple elevated serum 


and urine enzyme activities [Herd] 1181 (De) 
Blood Pressure 
response to isometric and dynamic exercise in 
healthy black children [Strong] 587 (Je) 
Blood Pressure, High see Hypertension 


. Blood Protein Electrophoresis see immunoelec- 


trophoresis 

Blood Sugar see Hypoglycemia 

Blood Transfusion 

partial exchange transfusion in sickle cell ane- 
mia, use in children with serious complications 
[Lanzkowsky] 1206 (De) 

twin transfusion syndrome, radiological case of 
month [Young, Wexler] 201 (Fe) 

Body Height 

disproportionate growth of lower extremities, 
major determinant of short stature in Turner’s 
syndrome [Neufeld] 296 (Mr) 

Body Temperature see Fever 

Body Weight 

obesity in urban black adolescents of high and 
low relative weight at 1 year of age [Johnston] 
862(Se) - 

weight loss in wrestlers [Buskirk] 355 (Ap) 

Bone and Bones 

aseptic necrosis after renal transplantation in 
children [Uittenbogaart] 765 (Au) 


avascular necrosis of bone after renal transplan- 
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Bone and Bones—Continued 
tation [Potter] 1125 (No) 

effect of prednisone on growth and bone mineral 
content in childhood glomerular disease [Ches- 
ney] 768 (Au) 

retarded bone age, Coffin-Siris syndrome [Fein- 
gold} 660; 5 new cases including 2 siblings 
[Carey] 667 (Jy) 

Bone Resorption 

hemangiomas with osteolysis (Gorham's disease, 
vanishing bone disease), picture of month [Gel- 
lis, Ryan] 715 (Jy) 

hypercalciuria and hypercalcemia complicating 
immobilization [Bergstrom] 553 (Je) 

immobilization hypercalcemia after single limb 
fractures in children and adolescents [Rosen] 
560 (Je) 

Bonnevie-Ulirich Syndrome 

multiple pterygium ee [Escobar]: -609 
(Je) 

BOOK REVIEWS 

Barltrop D, ed: Paediatric Implications for Some 
Adult Disorders: Scientific Proceedings of 
Fourth Unigate Workshop. Held at Royal 
College of Physicians, May, 1976, 729 (Jy) 

Bruch H: The Golden Cage: Enigma of Anorexia 

: Nervosa, 728 (Jy) 

Creutzfeldt W, Kobberling, J, Neel JV, eds: 
Genetics of Diabetes Mellitus, 439 (Ap) 

Daniel WA, Jr: Adolescents in Health and 
Disease, 730 (Jy) 

Dubowitz LMS, Dubowitz V: Gestational Age of 
Newborn: Clinical Manual, 535 (My) 
Eimer E: Fragile Families, Troubled Children: 

Aftermath of Infant Trauma, 1152 (No) 


Eveléth PB, Tanner JM: Worldwide Variation in - 


Human Growth, 487 (Ap) 

Fraiberg S: Every Child’s Birthright: In Defense 
of Mothering, 728 (Jy) 

Hoekelman RA, Blatman S, Brunell PA: Princi- 
ples of Pediatrics, Health Care For Young, 
1046 (Oc) 

Kelalis PP, King LR, eds: Clinical Pediatric 
Urology, vol 1 and 2, 131:1413 (De), correction, 
132:237 (Mr) 

Koop CE: Visible and Palpable Lesions i in Chil- 
dren, 641 (Je) 

Lasch C: Haven in Heartless World, 825 (Au) 

McLaren DS, Burman D, eds: Textbook of 
Paediatric Nutrition, 438 (Ap) 

MeMillan JA, Nieburg PI, Oski FA: Whole Pedi- 
atrieian Catalog—compendium of Clues to 
Diagnosis and Management, 325 (Mr) 

Moss AJ, Adams FH, Emmanouilides GC, eds: 
Heart Disease in Infants, Children and Adoles- 
cents, ed 2, 1152 (No) 

Parizková J: Body Fat and Physical Fitness, 641 
(Je) 

Reed. DM, Stanley FJ, eds: Epidemiology of 
Prematurity, 535 (My) 

Remington JS, Klein JO, eds: Infectious Diseases 
of Fetus, 825 (Au) 

Riccardi VM: Genetic Approach to Human 
- Disease, 1221 (De) 

Schneider HA, Anderson CE, Coursin DB, eds: 
Nutritional Support of . Medical Practice, 438 
(Ap), correction, 608 (Je) 

Solomon GE, Plum F: Clinical Management of 
Seizures: Guide for Physician, 325 (Mr) 

Studenikin M, Sokolova T, eds: Allergie Disorders 
in Children, 1222 (De) 

Sutow WW, Vietti TJ, Fernbach DJ, eds: Clinical 
Pediatric Oncology, ed 2, 1152 (No) 

Vasaly SM: Foster Care in 5 States: Synthesis 
and Analysis of Studies From Arizona, Califor- 
nia, Iowa, Massachusetts, and Vermont, 1221 
(De) 

Willoughby MLN: Paediatric Haematology, 218 
(Fe) 

Winick M: Malnutrition and Brain Development, 
536 (My) 

Winn M: Plug-in Drug, 324 (Mr) 

Wunderlich C: Mongoloid Child, Recognition and 
Care, 1046 (Oc) 

Wynne-Davies R, Fairbank TJ: Fairbank's Atlas 


BOOK REVIEWS -Continued 
of General Affections of the Skeleton, ed 2, 100 
(Ja) 

Botticelli, Sandro (c 1445-151 0) 

Botticelli demonstrates Babinski reflex more 
than 400 years before Babinski, pediatrics in 
art [Cone] 188 (Fe) 

Bovine Diarrhea Virus see RNA Viruses 

Brain 

death in adolescent following overdose of 
acetaminophen and phenobarbital [Wilson] 466 
(My) 

growth hormone deficiency, brain development, 
and intelligence [Meyer-Bahlburg] 565 (Je), 
correction, 1017 (Oc) 

hormones and function of [Brown] 555 (Je) 

inappropriate antidiuretic hormone secretion in 
premature infants with cerebral injury [Moy- 
lan] 399 (Ap) 

origin of calvaria and its sutures [Smith] 662 
(Jy) 

renal anomalies and oligohydramnios in cerebro- 
oculofacio-skeletal syndrome [Preus] 131:62 
(Ja), correction, 132:33 (Ja) Í 

Brain Diseases 

recurrent Reye's syndrome [Pichichero] 1097 
(No) 

toxic encephalopathy related to antihistamine- 
barbiturate antiemetic medication [Schwartz] 
37 (Ja) 

Breast Feeding 

and jaundice among Alaskan Eskimo newborns 
[Fisher] 859 (Se) 


. eritical malnutrition in breast-fed infants [Gil- 


moré] 885 (Se) 

Bronchoscopy 

infant tracheostomy, new look with solution to 
dificult cannulation problem [Filston] 1172 
(De) 

Burkitt Herpesvirus see Epstein-Barr Virus ; 

Burkitt's Lymphoma Virus see Epstein-Barr 
Virus 

Burns 

Fournier’s syndrome, 3 cases and review of liter- 
ature [Sussman] 1189 (De) 

Burns, Chemical 

corrosive esophagitis in children, assessment by 
esophagogram [Stannard] 596 (Je) 

Busuifan 


` lung, pulmonary fibrosis [Pearl] 131:650 (Je), 


correction, 132:138 (Fe) 

Buttocks 

gluteal necrosis with foot-drop, complications 
associated with umbilieal artery catheteriza- 
tion [Purohit] 897 (Se) 


C 


Calcification, Pathologic see Calcinosis 

Calcinosis 

presumptive benign intra-abdominal calcifica- 
tions, adrenal and inferior vena caval, radiolog- 
ical case of month [Young, Mandell] 921 (Se) 

Calcium see also Hypercaicemia; Hypocal- 
cemia 

hypercalciuria ai hypercalcemia complicating 
immobilization [Bergstrom] 553 (Je) 

Cancer see Neoplasms 

Cannulation see Catheterization 

Carbohydrate Metabolism, Inborn Errors 

hereditary fructose intolerance in childhood, 
diagnosis, management, and course in 55 
patients [Odiévre] 605 (Je) 

Carcinoma 

adrenal cortical, genetic aspects (letter) [Con- 
nors] 936-(Se) 

adrenal cortical, pecularities in occurrence. of 
[Miller] 235 (Mr) 

adrenocortical, in 2 children with subsequent 
primary tumors [Levine] 238 (Mr) 

cholangiocarcinoma associated with biliary cir- 
rhosis due to congenital biliary atresia (letter) 
" [Ruebner] 214 (Fe) 

Cardiovascular System - 

in conjoined thoracopagus twins, assessment of 
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. Cardiovascular System—Continued . - 


[Izukawa] 19 (Ja) 


i Cartilage Diseases see Epiphyses, Slipped 


Cataract 


€ Rothmund-Thomson syndrome  (poikiloderma 


congenital), picture of month ie Srivas- 
tava] 619 (Je) : 

Cat-Scratch Disease 

lymphadenopathy, diagnostic enigma [Carithers] 
353 (Ap), correction, 776 (Au) 

oculoglandular disease of Parinaud, manifesta- 
tion of [Carithers] 1195 (De) . 

Catheterization 


` recurrent pseudocyst from ventriculoperitoneal 


shunt, unusual abdominal mass [Guice] 285 
(Mr) 

umbilical artery, gluteal necrosis with foct-drop, 
complieations associated with Euromet) 897 
(Se) 

Caustics 

corrosive esophagitis in children, assessment by 

. esophagogram. [Stannard] 596 (Je) 

Cefaclor 

treatment of acute otitis media of infancy with 
[Nelson] 992 (De) 

Cellac Disease 

strongyloidiasis in childhood [Burke] 1139 (No) 

Cells 

applications of vapid single-cell analysis to peri- 
natal medicine and pediatrics [Doherty] 556 
(Je) 

Cellulose 

dietary fiber [Saperstein] 657 (Jy) 

Central Nervous System 

incidence of infection of, and use of antibioties in 
‘basilar skull fractures in children fEinhorn] 
1121 (No) 

Cephalosporins 

are they as important as their numbers — 
[Marks] 1169 (De) - 


- Cerebellar Necplasms 


medulloblastoma, analysis of extraneural metas- 
tasis [Schnitzler] 1004 (Oc) 

Cerebral Hemorrhage . 

inappropriate antidiuretic hormone secretion in 
premature infants with cerebral injuzy [Moy- 
lan] 399 (Ap: , ‘ 

Cerebral Ventricles ` 


intraventricular and parenteral gentamicin ther- 


_apy for ventriculitis in children [Pickering] 480 


^ (My) 
Cerebrospinal Fluid 


dural sinus thrombosis in.leukemia (clin. memo.) 
[Ganiek] 1040 (Oc) 

effect of prior antibiotic therapy on concentra- 
tions of bacteria in [Feldman] 672 (Jy) 

isolation of cytomegalovirus from, of congen- 
itally infected infant [Jamison] 63 (Ja) 


. LDH activity in children with acute leukemiz 


(clin. memo.) [Reeves] 634 (Je) 


"technique for analyzing clinical data.to provide 


patient management guidelines, study o? 
meningitis in children [Meyers] 25 (Ja) 
Cerebrospinal Fluid Shunts 
intraventricular and parenteral gentamicin ther- 
apy for ventriculitis in children [Pickering] 483 


(My) 
Cerebrospinal Otorrhea 


. basilar skull Zractures in children, incidence of 


. CNS infection and use of antibiotics [Einhorr] 
1121 (No) 

Cerebrospinz! Rhinorrhea 

basilar skull fractures in children, incidence cf 
CNS infect.on and use of antibiotics [Einhorr ] 
1121 (No). 

Cerebrum see Brain 

Chest see Thorax 


f 


- Chickenpox ] 
zoster immune globulin and varicella-zoster 


immune globulin (letter) (CDC] 640 (Je) 
Chickenpox Virus see Varicelia-Zoster Virus 
Child Abuse 
abuse dwarfism (letter) [Solky] (replies) {Garda- 
er, Money] 724 (Jy) — 
its relationskip to birthweight, el score, ard 
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Child Rpusecttondnued 
developmental testing [Goldson] 790 bx 
limitations of emergency room evaluations of 
sexually abused children [Orr] 873 (Se) 
pediatrician's role in zhild advocacy and preven- 
tivé pediatrics [Kempe] ; 255 (Mr) 
penile trauma as sign of (clin. memo.) [Slosberg] 
719 (Jy) 
Child Behavior 
over time, relationships between child-rearing 
styles and [Chamberlin] 158 (Fe) 
Child Care see Chile Rearing 
Child Development 
child abuse, its relationship to birthweight, 
Apgar score, and developmental testing [Gold- 
son] 790 (Au) 
developmental and psychoeducational sequelae of 
" ehronie otitis media [Zinkus] 1100 (No) 
on impossibility of overriding influence of famiy 
[Fisher] 1075 (No) 
where have all the fathers gone? [Alexander] 
1076 (No) 
Child Development Deviations 
hyperglycinuria and hyperglycinemia -in 2 
sib.ings with mild developmental delays [Fra- 
zier] 777 (Au) 
Child Health Services 
next steps in improving health and medical care 
` for mothers arid children [Cohen] 65 (Ja) 
Child Neglect see Child Abuse 


. Child Psychlatry 


clinical management of father-daughter incest, 


critical reexamination [Weitzel] 127 (Fe), (let- 


ters) [Orr], when zo suspect and how to evalu- 
ate? [Hall] 1045 (Oc) ~ 


-clinical perspective on incest [Weiner] 123 (Fe), 


(letters) [Orr], wnen to suspect and how to 
evaluate? [Hail] 145 (Oc) 

Child Rearing 

styles, relationships between child behavior over 
time and [Chamberlin] 155 (F2) 

Chlorazepate Dlpotassium 

nephrotic syndrome associated with ethosuecim- 
ide (clin. memo.) Silverman] 99 (Ja) 

Chicrides E 

hyperchloremie metabolic walle with cholesty- 
ramine therapy for biliary cholestasis (clin. 
memo.) [Bernster] 1220 (De) 

Cholangioma 

cholangiocarcinoma — with biliary cirr- 
hasis due to congenital biliary atresia (letter) 
{Ruebner] 214 (F2) 

Cholangitis, Chroric Nonsuppurative Destruc- 
tive see Liver Cirrhosis, Blliary - 

Choledochus see Common Bile Duct 

Cholestasis 

biliary, hyperehloremie metabclie acidosis with 
cholestyramine therapy for (clin. memo.) 
[Bernsten] 1220 *De) 

Cholesterol 

dietary fiber [Saperstein] 651 Up 

Cholestyramine 

therapy for biliary clitiestüdie , hyperchloremic 
metabolie aeidosis with (clin: memo.) [Berns- 
ten] 1220 (De) 

Chromosomes " 


. applications of rapid single-cel: analysis to peri- 


. natal medicine and pediatrics [Doherty] 556 
(Je) 


: patient with partial deletion of short arm of 


chromosome: 3, karyotype: 46,XY,del(3) (p25) 
[Verjaal] 43 (Ja: 

retinoblastoma and subband deletion of chromo- 

. some 13 [Yunis] 161 (Fe) 

ring chromosome 13 in child with minor dysmorp- 
hic features, irregular phenotypic expression 
of [Verma] 101& (Oc) 

trisomy for distal end of short arm of chromo- 
‘some 3, syndrome [Yunis] 30 (Ja) 

Chronic Disease 

problem aeuteness and medical record utility 
fMargolis] 1115 (No) 

Chylothorax 

congenital, 2 cases associated with maternal poly- 
hydramnios (clin. memo.) [Koffler] 638 (Je) 


Circümcision . 

Fournier's syndrome, 3 cases and review of liter- 
ature [Sussman] 1188 (De) 

hazards of, oppose term Fournier's syndrome 
[Gellis] 1168 (De) 

staphylococcal scalded skn syndrome, complica- 
tion of [Annunziato] 1187 (De) 

Cirrhosis, Pulmonary see Pulmonary Fibrosis 

Cilmate = 

comparison of human rotavirus disease in tropi- 
cal and temperate sett:ngs [Hieber] 853 (Se) 

Coccidioidomycosis . 

neonatal, in premature twins (clin. memo.) [Sha- 
fai] 634 (Je) 

Coflin-Siris Syndrome 

differential diagnosis, zenetics, management 
[Feingold] 660; 5 new cases including 2 siblings 
[Carey] 667 (Jy) 

picture of month [Gellis, Camarasa] 1218 (De) 

6th reported case ['T'unnsssen] 393 (Ap), (letter) 
[Barber] 1044 (Oc) ' 

Cognition 

on impossibility of overriding influence of family 
[Fisher] 1075 (No) 


. Colchicine 


familial Mediterranean fever enol 1209 
(De) 

Colectomy 

intussusception in 14-year-old boy Sdonidary to - 

: intramural fecalith (clin. memo.) [Buchta] 1140 
(No) \ 

Colestyramin see Cholestyramine 

‘Colitis, Pseudomembranous see Entorocoltta, 
Acute 

Common Bile Duct 


.granular ‘cell myoblaszoma, cause of biliary . 


obstruction [Zvargulis] 68 (Ja) 

Compulsive Behavior see Firesetting Behavior 

Computerlzed' X-Ray Scanning see Tomogra- 
phy, Computerized Axial 

Conditioning Therapy see Behavior T nereey 

Conjunctiva 

oculoglandular disease of Parinaud, ianiai 
tion of cat-scratch disease [Carithers] 1195 

. (De) 

Conjuncilvitis 

distichiasis complicatirg allergic rhinoconjunc- 
tivitis [Friday] 491 (My): 

Connective Tissue 

mixed disease in childhood, relationship with 
Sjógren's syndrome [Fraga] 263 (Mr) 

Conn's Disease see Hyperaidosteronism 

Consumption Coagulcpathy see Disseminated 

_ Intravascular Coagulation 

Contraception 


. review,.pharmacology, metabolic effects, choice 


of formulation, time to start, safety [Mishell] 
912 (Se) 

Contraceptives, Oral 

review, pharmacology, metabolie effects, choice 
of formulation, time to start, safety [Mishell] 
912 (Se) 

Contrast Media 

neonatal pulmonary hemorrhage associated with 
administration of hyperosmolal solution (clin. 
memo.) [Simmons] £08 (Fe) 

CONTROVERSY IN PEDIATRICS 

continuous phenobarbital treatment after 'sim-: 
ple febrile convulsion’ [Pollack] 87, (editorial 
comment) [Gellis] 89 (Ja), (letters) [Paseoe] 723, 
[Sehnitzker] 724, (replies) [Gellis, Pollack] 723, 
125 (dy) 


. Convulsions 


dyskinesia and akathisia induced by ethosuxim- 
ide (clin. memo.) [Ehyai] 527 (My) 

'simple febrile, continuous phenobarbital treat- 
ment after [Pollack] 87, (editorial comment) 
[Gelis] 89. (Ja), (letters) [Pascoe] 723, 
[Sehnitzker| 724, (replies) [Gellis, Pollack] 723, 
725 (Jy) 

type À, influenza viral intadtionn in children 
[Paisley] 34 (Ja), (letter) [Price] 1148 (No) 

Copper i 

acute intoxication [Walsh] 131:149 (Fe), correc- 
tion, 132:33 (Ja) 
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A] 


‘Copyright 


new requirement for authors, 58 (Ja) 

Corticoids see Adrenal Cortex Hormones 

Corticosteroids see Adrenal Cortex Hormones 

Counterimmunoelectrophoresis see Immuno- 
electrophoresis 

Cranial Fossa, Posterior see Skuli 

Cranial Sinuses 

dural sinus thrombosis in leukemia (clin. memo.) 
[Ganiek] 1040 (Oc) 

Cranium see Skull 

Creeping Eruption see Larva Migrans 

Cross Infection 

gentamicin-resistant Klebsiella infections in neo- 
natal intensive care unit (clin. memo.) [Eidel- 
man] 421 (Ap) 


Haemophilus influenzae infections (letter) [Sa- 


wyer] (reply) [Tejani] 1147 (No) 

outbreak of pneumocystis pneumonia in children 
with acute lymphocytic leukemia [Ruebush] 
143 (Fe) 

spread of Haemophilus infiuenzae, secondary 
illness in household contacts of patients with H 
influenzae meningitis [Filice] 757 (Au) 

Staphylococcus aureus colonization and infection 
in newborn nursery patients [Gooch] 898 (Se) 

Croup see Laryngitis 

Crush Syndrome see Kidney Fallure, Acute 

Cryptorchism 

association of prune belly syndrome and gastros- 
chisis (clin. memo.) [Willert] 526 (My) 

prune belly syndrome associated with congenital 
cystic adenomatoid malformation of lung (clin. 
memo.) [Weber] 316 (Mr) 

Cuprimine see Penlcillamine 

Cushing's Syndrome 


and acute lymphoblastic leukemia [Danon] 888 - 


(Se) 

Cyanosis 

hyperuricemia in congenital heart disease 
[Dearth] 900 (Se) 

pulmonary function following feeding in low- 
birth-weight infants [Krauss] 139 (Fe) 

Cystic Fibrosis 

edema as presenting symptom of, difficulties in 
diagnosis (clin. memo.) [Gunn] 317 (Mr) 

meconium plug syndrome, exocrine pancreatic 
deficiency and (letter) [Townes] (reply) [Ro- 
senstein] 1043 (Oc) 

presenting with meconium plug syndrome [Ro- 
senstein] 167 (Fe) 

studies in meconium, approach to screening for 
[Shwachman] 1112 (No) 

Cysts 

intraspinal enterogenous, case report, literature 
review of pediatric cases [Holmes] 906 (Se) 

pneumococcal pneumonia with pneumatocele for- 
mation [Asmar] 1091 (No) 

prune belly syndrome associated with congenital 
cystic adenomatoid malformation of lung (clin. 
memo.) [Weber] 316 (Mr) 

recurrent pseudocyst from ventriculoperitoneal 
shunt, unusual abdominal mass [Guice] 285 
(Mr) 

Cysts, Hydatid see Echinococcosls 

Cytogenetics 

inherited partial trisomy 8q (22 — qter) [Townes] 
498 (My) 

Cytomegaloviruses 

isolation from cerebrospinal fluid of congenitally 
infected infant [Jamison] 63 (Ja) 

vs Epstein-Barr virus, posttransplantation syn- 
drome in children (letter) [Grose] 432 (Ap) 


D 


Dane Particle see Hepatitis B Antigens 

Deamino Arginine Vasopressin see Vasopres- 
sin 

Death 

in adolescent following overdose of acetaminoph- 
en and phenobarbital [Wilson] 466 (My) 

Death, Sudden 

sudden infant death syndrome and prolongation 
of QT interval [Steinschneider] 688 (Jy) 
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Dehydration 

critical malnutrition in breast-fed infants [Gil- 
more] 885 (Se) 

fatal rotavirus gastroenteritis, analysis of 21 
cases [Carlson] 477 (My) 

Deoxyribonucleic Acid see DNA 

Dermatitis Seborrheica see Seborrhea 

Dermatoglyphics 

alterations associated with acute rheumatic fever 
in children [Sanyal] 692 (Jy) 

Dermoid Cyst 

Goldenhar’s syndrome [Feingold] 186 (Fe); 
airway management (letter) [Stehling] 818 
(Au) 

Desensitization (Psychology) see Behavior 
Therapy 

Dextrose see Glucose 

Diabetes Insipidus 

diabetes mellitus, optic atrophy and, Wolfram 
syndrome (letter) [Karp] $18 (Au) 

Diabetes Mellltus 

and athletics (letter) [Travis] (reply) [Adamkin]} 
725 (Jy) 

diabetes insipidus, optic atrophy and, Wolfram 
syndrome (letter) [Karp] 818 (Au) 

in Kearns-Sayre syndrome (letter) [Boltshauser] 
321 (Mr) 

medical care of athlete [Adamkin] 181 (Fe) 

Diabetes Mellitus, Juvenile. 

abnormalities of in vitro lymphocyte response to 
mitogens in diabetic children during acute 
ketoacidosis [Speert] 1014 (Oc) 

Diagnosis - 

viral, recent advances in [McIntosh] 849 (Se) 

Dialysis 

hemolytic-uremic syndrome, experience at center 
in midwest [Sorrenti] 59 (Ja) 

Diaphragmatic Hernia 

postnatal appearance of, radiological case of 
month [Young, McClead] 1137 (No) 

split notochord syndrome, radiological case of 
month [Young, Crowe] 813 (Au) 

Diarrhea 

hemolytic-uremie syndrome, spectrum of severi- 
ty and significance of prodrome [Dolislager] 55 
(Ja) 

protracted, of infancy, serum bile acid levels in 
[Demers] 1001 (Oc) 

strongyloidiasis in childhood [Burke] 1130 (No) 

type A, influenza viral infections in children 

. [Paisley] 34 (2a), (letter) [Price] 1148 (No) 

viruses and, review [Steinhoff] 302 (Mr) 

Diet 

adverse reactions to food can cause hyperkinesis 
(letter) [Crook] 819, (reply) [Wender] 820 (Au) 

dietary fiber [Saperstein] 657 (Jy) 

Dietary Proteins 

hypermethioninemia in infant [Meny] 261 (Mr) 

DiGeorge’s Syndrome 

partial, stapedial hypoplasia in (clin. memo.) 
[Weinberg] 815 (Au) 

Dihydroxycholecalciferols see Hydroxychole- 
calciferois 

Dimercaprol 

acute copper intoxieation [Walsh] 131:149 (Fe), 
correction, 132:33 (Ja) 

Disease 

first through sixth (letters) [Brown, Szalay, Keit- 
er] 433 (Ap) 

Disease Outbreaks f 

outbreak of pneumocystis pneumonia in children 
with acute lymphocytic leukemia [Ruebush] 
143 (Fe) 

Disease Reservoirs . 

changing epidemiology of pertussis in young 
infants, adults as reservoirs [Nelson] 371 (Ap) 

Disseminated Intravascular Coagulation 

consumptive coagulopathy, complication of ther- 
apy of solid tumors in childhood [Sills] 870 
(Se) 

DNA thromboemboli, complication of chemother- 
apy for acute lymphocytic leukemia [Smith] 
294 (Mr), (letter) [Roloff] 1042 (Oc) 

hemolytic-uremie syndrome, spectrum of severi- 


Disseminated Intravascular 

Coagulation—Continued 
ty and significance of prodrome [Dolislager] 55 
(Ja) 

Distichlasis 

complicating allergic rhinoconjunctivitis [Friday] 
491 (My) 

DNA 

applications of rapid single-cell analysis to peri- 
natal medicine and pediatrics [Doherty] 556 
(Je) 

disseminated intravascular thromboemboli, com- 
plication of chemotherapy for acute lympho- 
eytic leukemia [Smith] 294 (Mr), (letter) 
[Roloff] 1042 (Oc) 

Down's Syndrome 

hypothyroidism in infant with (clin. memo.) 
[King] 96 (Ja) 

primary intimal fibroplasia in ehild with [Fleish- 
er] 700 (Jy) 


, Drug Abuse 


changing perspectives on acetaminophen [Rob- 
ertson] 459 (My) 

flying high with Angel Dust (letter) [Raifman] 
482 (Ap) 

Drug Addiction see Drug Dependence 

Drug Dependence 

nareotic addiction, pregnancy, and newborn 
[Frieker] 360 (Ap) 

Drug Therapy 

pediatric clinical pharmacology, practical review 
[Udkow] 1025 (Oc) 

Drug Withdrawal Symptoms 

complications of corticosteroid therapy [Rimsza] 
806 (Au) 

Ductus Arteriosus, Patent 

need for adequate postmortem examination of, 
in neonates (letter) [King] 322 (Mr) 

Duodenum 

side-to-side gastroduodenostomy for pyloric atre- 
sia [Konvolinka] 903 (Se) l 

Dura Mater 

origin of calvaria and its sutures [Smith] 662 
(Jy) 

Dwarfism 

abuse dwarfism (letter) [Solky] (replies) [Gard- 
ner, Money] 724 (Jy) 

dyssegmental, lethal anisospondylie camptomi- 
cromelie dwarfism [Gruhn] 382 (Ap) 

Dysautonomia, Familial see Autonomic Dys- 
function 

Dyschondroplasia 

dyschondrosteosis, radiological case of month 
[Young, Goldberg] 1037 (Oc) 

Dyschondrosteosis see Dyschondropiasia 

Dyskinesia see Movement Disorders 

Dysmorphism 

ring chromosome 13 in child with minor dysmor- 
phic features, irregular phenotypic expression 
of [Verma] 1018 (Oc) 

Dystrophia Brevicollis Congenita see Klippel- 
Feil Syndrome 


/ 

Ear 

patient with partial deletion of short arm of 
chromosome 3, karyotype: 46,X Y,del(3)(p25) 
[Verjaal] 43 (Ja) 

Ear, External - 

Nager’s syndrome (Nager's acrofacial dysosto- 
sis), picture of month [Gellis, Miller] 519 (My) 

Ear Ossicles 

stapedial hypoplasia in partial DiGeorge's syn- 
drome (clin. memo.) [Weinberg] 815 (Au) 

Eating Behavior see Feeding Behavior 

E-B Virus see Epstein-Barr Virus 

EBV see Epstein-Barr Virus 

Echinococcosis 

hydatid torsion (clin. memo.) [Barlow] 1216 (De) 

Ectopia Cordis see Heart Defects, Congenital 

Edema 

as presenting symptom of cystic fibrosis, diffi- 
culties in diagnosis (clin. memo.) [Gunn] 317 
(Mr) 
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Edema—Continued 

of nasa] mucosa complicating treatment of respi- 
ratory distress syndrome (clin. memo.) [Ranga] 
96 (Ja) 

Edetic Acid 

acute copper intoxication [Walsh] 131: 149 (Fe), 
correction, 132:33 (Ja) 

Education 

developmental and psychoeducational sequelae of 
chronic otitis media [Zinkus] 1100 (No) 

where have all the fathers gone? [Alexander] 
1076 (No) 

Educatlon, Medical 

finals, story of 37 candidates from Malta (letter 
from London) [Barrie] 434 (Ap) 

Effort see Exertion 

Electrocardlography 

exercise, of healthy black children [Thapar] 592 
(Je) 

sudden infant death syndrome and prolongation 
of QT interval [Steinschneider] 688 (Jy) 

Electron Microscopy see Microscopy, Electron 

Electrophoresis see Immunoelectrophoresis 

Embryology 

origin of calvaria and its sutures [Smith] 662 
(Jy) 

Emergencies see Emergency Service, Hospital 

Emergency Outpatient Unit see. Emergency 
Service, Hospital 

Emergency Service, Hospital 

evaluations of sexually abused children, limita- 
tions of [Orr] 878 (Se) 

probiem acuteness and medieal record utility 
[Margolis] 1115 (No) 

Emotions 

on impossibility of overriding influence of family 
[Fisher] 1075 (No) 

Empyema 

pneumococcal, in childhood [Siegel] 1094 (No) 

subdural, due to group B B-hemolytie streptococ- 
eus (letter) [Ellis] 1147 (No) 

Endocrine Glands 

endocrinology in preadolescents and adolescents, 
hormonal, changes during normal puberty 
[Sizonenko] 704 (Jy) 

Endocrinology 

preadoleseent and adolescent, physiology and 
physiopathology, hormonal changes during 
abnormal pubertal development [Sizonenko] 
797 (Au) 

Endotoxins 

serum bile acid levels in protracted diarrhea of 
infancy [Demers] 1001 (Oc) 

Enterocolitis, Acute 

necrotizing [McCracken] 1167 (De) 


neonatal necrotizing, oral gentamicin in preven- - 


tion of [arylack] 1192 (De) 

Enterocolltis, Pseudomembranous see Entero- 
colltis, Acute 

Environment 

failure to thrive, role of clinical and laboratory 
evaluation [Sills] 967 (Oc) : 

Eosinophilla 

strongyloidiasis in childhood [Burke] 1130 (No) 

visceral larva migrans, review and reassessment 
indicating 2 forms of clinical expression: 
visceral and ocular [Zinkham] 627 (Je) 

Epidemics see Disease Outbreaks 

Epidermal Necrolysis, Toxic 

from graft-vs-host disease, in patient with thy- 
mic hypoplasia [MeCarty] 282 (Mr) 

staphylococeal scalded skin syndrome, complica- 
tion of circumcision [Annunziato] 1187 (De) 

Epiglottis 

acute epigiottitis in older children ard young 
adults, radiological case of month [Young, 
Mitnick] 1211 (De) 

occurrence of Haemophilus epiglottitis (clin. 
memo.) [Lewis] 424 (Ap) 

Epilepsy 

death in adolescent following overdose of 
acetaminophen and phenobarbital [Wilson] 466 
(My) 

seizures, anticonvulsants, and 
[Stumpf] 746 (Au) 


pregnancy 


1240 Am J Dis Child—Vol 132, Dec 1978 


Epinephrine 

nebulized racemic, by IPPB for croup, double. 
blind study [Westley] 484 (My) 

Epiphyses, Sllpped 

capital femoral, gigantism with (clin. memo.) 
[Reeves] 529 (My) 

Eplphyslolysis see Ep physes, Slipped 

Epstein-Barr Virus 

infectious mononuclecsis and [Rapp] 78 (Ja); 
ampicillin-related rashes (letter) fPollowitz] 
819 (Au); hematolozic complications (letter) 
{Dorman} 1044 (Oc) 

vs cytomegalovirus, posttransplantation syn- 
drome in children (letter) [Grose] 432 (Ap) 

Erythema 

Rothmund-Thomson syndrome  (poikiloderma 
congenital) picture of month [Gellis, Srivas- 
taval 619 (Je) 

Erythema infectlosum 

first through sixth diseases (letters) [Brown, 
Szalzy, Keiter] 433 (Ap) 

Erythroblastosis, Fetal 

hydrops fetalis in parabiotic, acardiac twin (clin. 
mero.) [Harxavy] 638 (Je) 

Erythrocytosis see Polycythemia 

Erythromycin Estolate 

hepatotoxicity of (clin. memo.) [Lloyd- SS 320 
(Mr) 

Erythroplasia 

erythroid aplasia in juvenile rheumatoid arthritis 
[Rubin] 760 / Au) 

erythroid hypoplasia, unusual presentation of 
childhood acute lynmhocytic leukemia [de Alar- 
con] 763 (Au) 

Escherichia coli 

monocyte functional capacity in chronic neutro- 
penia [Greenwood] 131 (Fe) 

Escherichia coli Infections 

trimethoprim-sulfamethoxazole vs sulfamethox- 
azole for acute urinary tract infections in 
children [Howard] 1085 (No) 

Eskimos l 

jaundice and breast-feeding among Alaskan 
newhorns [Fisher] 859 (Se) 

Esophageal Refiux 

decreased lower esophageal sphin?ter pressure in 
children with symptoms of (clin. memo.) [Eu- 
ler] 528 (My) 

Esophageal Sphincter see Esophagogastric 
Junction 

Esophageal Stenosis 

corrosive esophagitis in children. assessment by 
esophagogram [Stannard] 596 (Je) 

Esophagitis 

corrosive, in children, assessment by esophago- 
gram [Stannard] 596 (Je) 

Esophagogastric Junction 

decreased lower esophageal sphincter pressure in 
children with symptoms of gastroesophageal 
reflux (clin. memc.) [Euler] 523 (My) 

Essay 

Botticelli demonstrates Babinski reflex more 
than 400 years before Babinski, pediatrics in 
arz [Cone] 188 (F2) 

Ethanol see Alcohol, Ethyl 

Ethnic Groups 

familial dysautonomia in Hindu »oy (clin. memo.) 
[Mehta] 719 (Jy) 

Ethosuccimid see Ethosuximid2 

Ethosuximide 

dyskinesia and akathisia induced by (clin. memo.) 
[Ehyai] 527 (My) 

nephrotic syndrome associated with (din. memo.) 
[Silverman] 99 (Ja) 

Ewing's Tumor see Sarcoma, Ewing's 

Exchange Transfusion 

partial, in sickle cell anemia, use in children with 
serious complications [Lanzkowsky] 1206 (De) 

Excitement, Psychomotor see Psychomotor Ag- 
itation 

Exercise, Isometriz see Exertion 

Exercise, Physical see Exertion 

Exertion 

blood pressure response to isometric and dynamic 
exercise in healthy black children [Strong] 587 


Exertion—Continued 
(Je) 

exercise electrocardiography of healthy black 
children [Thapar] 592 (Je) 

physical working capacity of healthy black chil- 
dren [Strong] 244 (Mr) 

Exomphalos see Umblilice! Hernia 

Exophthaimic Golter see Soiter, Exophthalmic; - 

Extremitles 

dyssegmental dwarfism, lethal anisospondylic 
camptomicromelic dwar-ism [Gruhn] 382 (Ap) 

immobilization hypercalcemia after single limb 
fractures in children ar.d adolescents [Rosen] 
560 (Je) 

lower, disproportionate growth of, major deter- 
minant of short stature in Turner's syndrome 
[Neufeld] 296 (Mr) 

Nager's syndrome (Nager's acrofacial dysosto- 
sis), pieture of month [Gellis, Miller] 519 (My) 

Eye 

renal anomalies and oligonydramnios in cerebro- 
oculofacio-skeletal syndrome [Preus] 131:62 
(Ja), correction, 132:33 (Ja) 

Eye Diseases 

visceral larva migrans, review and reassessment 
indicating 2 forms of clinical expression: 
visceral and ocular [Zirkham] 627 (Je) 

Eye Neoplasms 

Goldenhar’s syndrome [Feingold] 136 (Fe); 
airway management (letter) [Stehling] 818 
(Au) 

retinoblastoma and subband deletion of chromo- 
some 13 [Yunis] 161 (Fe) 

Eyelashes 

distichiasis complicating allergic rhinoconjunc- 
tivitis [Friday] 491 (My) 


. Eyellds 


distichiasis complicating allergic rhinoconjune- 
tivitis [Friday] 491 (My) 


F 


Face 

Nager's syndrome (Nager's acrofacial dysosto- 
sis), picture of month [Gellis, Miller] 519 (My) 

patient with partial deletion of short arm of 
chromosome 3, karyotype: 46,X Y,del(8)(p25) 
[Verjaal] 43 (Ja) 

renal anomalies and oligohydramnios in cerebro- 
oculofacio-skeletal syndrome [Preus] 131:62 
(Ja), correction, 132:33 (Ja) 

trisomy for distal end of short arm of chromo- 
some 3, syndrome [Yunis] 80 (Ja) 

Factor il see Prothrombin 

Factor VIII 

inhibitors, prothrombir. complex concentrates, 
use in hemophiliacs with [Yolken] 291 (Mr) 

Fallot's Tetralogy see Tetralogy of Fallot 

Familial Mediterranean Fever see Periodic 
Disease 

Family 

American [Hendin] 412 (Ap) 

on impossibility of overriding influence of [Fish- 
er] 1075 (No) 
Rocky Mountain spotted fever in infant, diagno- 
sis in siblings (clin. memo.) [Jacobs] 928 (Se) 
where have all the fathers gone? [Alexander] 
1076 (No) 

Father-Child Relations 

where have all the fathers gone? [Alexander] 
1076 (No) 


` Fatty Liver 


roentgenological recognition, radiological case of 
month [ Young, Weir.berg] 71 (Ja) 

Feces 

dietary fiber [Saperstein] 657 (Jy) 

intussusception in l4-vear-old boy secondary to 
intramural fecalith (clin. memo.) [Buchta] 1140 

. (No) 

Feeding Behavior 

behavioral treatment of obesity in children 
[Brownell] 403 (Ap) 

Femur 

gigantism with slippec capital femoral epiphyses 
(clin. memo.) [Reeves] 529 (My) 


Subject Index 
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Fetal Anoxia see Asphyxia Neonatorum . 

Fetal Death 

fetal  trimethadione syndrome [Feldman] 
131:1389 'De), correction, 132:395 (Ap) 


Fetal Growth Retardation see Infant, Small for 


Gestational Age . 


Fetuin see Alpha Fetoproteins 

Fetus see also Maternal-Fetal Exchange 

applications of rapid single-cell analysis to peri- 
natal medicine and pediatries [Doherty] 556 
(Je) 

fetal hydantoin syndrome in triplets [Busta- 
mante] 973 (Oc) 

fetal Turners syndrome, picture of month [Gel- 
lis, Southerland] 417 (Ap) 

Klippel-Feil malformation complex in fetal alco- 
hol syndrome (clin. memo.) [Neidengard] 929 
(Se) 

origin of calvaria and its sutures [Smith] 662 
Gy): 

Fever 


continuous phenobarbital treatment after 'sim- ` 


ple febrile convulsion’ [Pollack] 87, (editorial 
comment) [Gellis] 89 (Ja), (letters) [Pascoe] 723, 
[Sehnitzker] 724, (replies) [Gellis, Pollack] 723, 
725 (dy) . 
type A, influenza viral infections in children 
[Paisley] 34 (Ja), (letter) [Price] 1148 (No) 
Fibroblasts 


mucolipidosis type III, multiple elevated serum 


and urine enzyme activities [Herd] 1181 (De) 
Fibrocystic Disease of Pancreas see yate 
Fibrosis 
Fibromuscular Dysplasla see Arterial Occlusive 
Diseases 
Fifth Disease see Erythema Infectlosum 
Financing, Government 
government expenditure [Abelson] 514 (My) 
Fingerprints see Dermatoglyphics 
Flresetting Behavior 


Kleine-Levin syndrome associated with [Powers] . 


786 (Au) 

Fluorescent Antibody Technic 

applications of rapid single-cell analysis to peri- 
natal medicine and pediatrics [Doherty] 556 
(Je) 

respiratory syncytial virus infection, rapid diag- 
nosis by incirect immunofluorescence [Kaul] 
1088 (No) 

Food Additives 

adverse reactions to, can cause hyperkinesis (let- 
ter) [Crook] 819, (reply) [Wender] 820 (Au) 

new findings on hyperkinesis and (letter) [Wen- 
der] 1149 (No) 

use of modified food starches in infant nutrition 
[Lebenthal] £50 (Se) 

Food Coloring Agents 

new findings or. food additives and hyperkinesis 
(letter) [Wender] 1149 (No) 

Food Deprivation 

abuse dwarfism (letter) [Solky] (replies) [Gard- 
ner, Money] 724 (Jy) 

Food, Infant see Infant Food 

Foot 

gluteal necrosis with foot-drop, complicatións 
associated with umbilical artery catheteriza- 
tion [Purohit] 897 (Se) 

Foreign Bodies 

nasal, presenting as unusual odor (clin. memo.) 
[Moriarty] 97 (Ja) 

Fournier's Syndrome 

oppose term, circumcision complication [Gellis] 
1168 (De) 

3 cases and review of literature [Sussman] 1189 
(De) aff 

Fractures 

hyperealeiuria and hypercalcemia complicating 
immobilization [Bergstrom] 553 (Je) 

single limb, in children and adolescents, immobil- 
ization hypercalcemia after [Rosen] 560 (Je) 

skeletal trauma in skateboard injuries [Hawkins] 
151 (Au) 


"Fructose 


nde intolerance in childhood, diagnosis, 
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Fiüclose-Contintiod 


management, and course in Bb patients 
[Odiévre] 605 (Je) 
Fucosldase 
B-D-, studies in meconium, approach to sereening 
_ for cystic fibrosis [Shwachman] 1112 (No) 


x 


G 


Gangrene 


penile, Fournier's syndrome, circumcision com- 


plication [Gellis] 1168 (De) 

penile, Fournier’s syndrome, 3 cases and review 
of literature [Sussman] 1189 (De) 

Garamycin see Gentamicin 

Gasser's Syndrome see Hemolytic-Uremic Syn- 
drome 

Gastroenteritis 

comparison of human rotavirus disease in tropi- 


cal and temperate settings [Hieber] 853 (Se) ` 
fatal rotavirus, analysis of 21 cases [Carlson] 477 


(My)' 

viruses and diarrhea, review [Steinhoff] 302 
(Mr) 

Gastroesophageal Reflux see Esophageal Re- 
flux 

Gastroschisis l 

association of prune belly syndrome and (clin. 
memo.) [Willert] 626 (My) 

differences between omphalocele and (letter) 
[Shaw] reply [Cunningham] 936 (Se) 

Genetics, Human 

adrenal cortical carcinoma (letter) [Connors] 936 
(Se) 

Coffin-Siris syndrome [Feingold] 660; 5 new 
cases including 2 siblings [Carey] 667 (Jy) 

dermatoglyphic alterations associated with acute 
rheumatic fever in children [Sanyal] 692 (Jy) 

incest: genetic considerations [Adams] 124 (Fe) 

paroxysmal torticollis of infancy, familial occur- 
rence (clin. memo.) [Lipson] 422 (Ap) 

sex liability to single structural defects [Arena] 
970 (Oc) 

Genitalla 

microphallus, growth hormone deficiency, and 
hypoglycemia in Russell-Silver syndrome (let- 
ter) [Hall] 1149 (No) 

Genitalla, Male 

ambiguous genitalia in Russell-Silver syndrome 
(letter) [Sujansky] 214 (Fe) 

Gentamicin 

intraventricular and parenteral therapy for 
ventriculitis in children [Pickering] 480 (My) 

Klebsiella infections in neonatal intensive care 
unit resistant to (clin. memo.) [Eidelman] 421 
(Ap) 

necrotizing enterocolitis [McCracken] 1167. (De) 

oral therapy in prevention of neonatal necrotiz- 
ing enterocolitis [Grylack] 1192 (De) - 

Gigantism 


with slipped capital femoral epiphyses' (clin. 


memo.) [Reeves] 529 (My) 

Glandular Fever see Infectious Mononucleosis 

Glomerulonephritis ` 

effect of prednisone on growth and bone mineral 
content in childhood glomerular disease [Ches- 
ney] 768 (Au) 


Takayasu arteritis associated with. [Zilleruelo] . 


1009 (Oc) 

Glomerulosclerosis, Focal see Glomerulone- 
phritis 

Giuconeogenesis 

defective, with hypoglycemia, PEREN intra- 
gastric infusion of glucose in management of 
[Ehrlich] 241 (Mr) 

Glucose 

dietary fiber [Saperstein] 657 (J y) 

nocturnal intragastric infusion in management 
of defective gluconeogenesis with hypoglyce- 
mia [Ehrlich] 241 (Mr) 

Gluteal Region see Buttocks 

Glycine: 

hyperglycinuria and hyperglycinemia in 2 


siblings with mild developmental! delays [Fra- l 


zier] 777 (Au) 


Golter, Exophthaimic 

Tı thyrotoxicosis (letter) [Pombo] 1147 (No) 

Goldenhar's Syndrome 

report on 16 patients [Feingold] 186 (Fe); airway 
management (letter) [Stehling] 818 (Au) 

Gonadal Dysgenesis see Turner's Syndrome 

Gonadotropins 

endocrinology in preadolescents and adolescents, 
hormonal changes during normal. puberty 
[Sizonenko] 704 (Jy) 

preadolescent and adolescent endocrinology, 
physiology and physiopathology, hormonal 
changes during abnormal pubertal develop- 
ment [Sizonenko] 797 (Au) 

Gonads 

endocrinology in preadolescents and adolescents, 
hormonal changes during normal puberty 
[Sizonenko] 704 (Jy) ) 

Gonorrhea 

diagnosis by gram stain in female adolescent 
[Wald] 131:1094 (Oc), correction, 132:187 (Fe) 

Gonosomes see Sex Chromosomes 

Gorham's Disease 

hemangiomas with osteolysis (vanishing bone 
disease), picture of month [Gellis, Ryan] 715 
(Jy) 

Government 

government expenditure [Abelson] 514 (My) 

Graft vs Host Reaction 

toxic epidermal necrolysis from, in patient with 
thymie hypoplasia [McCarty] 282 (Mr) 

Gram-Negative Bacteria 

acute bacillary otitis media (clin. memo.) [Ost- 
feld] 721 (Jy) 

Granulocytopenia see Agranulocytosis 

Granuloma 

annulare, subcutaneous (clin. memo.) [Basler] 637 
(Je) 

lymphadenopathy, diagnostic enigma [Carithers] 
353 (Ap), correction, 776 (Au) 

oculoglandular disease of Parinaud, manifesta- 
tion of cat-scratch disease [Carithers] 1195 
(De) 

peripheral lymphadenopathy in childhood, 10- 
year experience with excisional biopsy [Lake] 
357 (Ap) 

tracheal, at tracheostomy site, radiological case 
of month [Young, Bowen] 713 (Jy) 

tracheostomy decannulation [Sasaki] 266 (Mr) 

Graves’ Disease see Golter, Exophthalmic 

Great Britain 

finals, story of 37 candidates from Malta (letter 
from London) [Barrie] 434 (Ap) 

Group Health insurance see Insurance, Health 

Growth see Child Development 

Growth Disorders 

Coffin-Siris syndrome [Tunnessen] 393 (Ap), (let- 
ter) [Barber] 1044 (Oc) 

complications of corticosteroid therapy [Rimsza] 
806 (Au) 

disproportionate growth of lower extremities, 
major determinant of short stature in Turner’s 
syndrome [Neufeld] 296 (Mr) 

failure to thrive, role of clinical and laboratory 
evaluation [Sills] 967 (Oc) 

nosology of failure-to-thrive, why is psychosocial 
deprivation, its major cause, underdiagnosed 
[Gardner] 961 (Qc) 

Growth Hormone, Pituitary see Somatotropin 

Guerin-Stern Syndrome see Arthrogryposis 

Gynecomastia 

in tuberous sclerosis (clin. memo.) [Cummings] 
1215 (de) 

serum prolactin concentration in prepubertal boy 
with (clin memo.) [Johnsonbaugh] 424 (Ap) 


H 


Haemophilus infections 

epiglottitis, occurrence of (elin. memo) [Lewis] 
424 (Ap) 

H influenzae type b (letter) [Wycliffe] 431 (Ap) 

treatment of acute otitis media of infancy with 
cefaclor [Nelson] 992 (Oc) 
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Haemophilus influenzae 

acute epiglottitis in older children and young 
adults, radiological case of month (Young, 
Mitnick] 1211 (De) 

diagnosis of pneumonia by counterimmunoelec- 
trophoresis of respiratory secretions [Congeni] 
684 (Jy) 

effect of prior antibiotic therapy on concentra- 
tions of bacteria in CSF [Feldman] 672 (Jy) 

infections (letter) [Sawyer] (reply) [Tejani] 1147 
(No) 

sepsis in premature infant (clin. memo.) [Court- 
ney} 1039 (Oc) 

spread of, secondary illness in household contacts 
of patients with H influenzae meningitis [Fi- 
lice] 757 (Au) 

type b infections (letter) [Wycliffe] 431 (Ap) 

type b osteomyelitis [Granoff] 488 (My) 

Hallucinations 

flying high with Angel Dust (letter) [Raifman] 
432 (Ap) 

HBAG see Hepatitis B Antigens 

Head 

size and neurologieal status of newborn, predic- 
tors of growth and development of low birth 
weight infants [Gross] 753 (Au) 

Health Insurance see Insurance, Health 

Heart see also Anglocardiography 

hydrops fetalis in parabiotic, acardiac twin (clin. 
memo.) [Harkavy] 638 (Je) 

Heart Abnormalitles see Heart Defects, Congen- 
ital 

Heart Defects, Congenital 

assessment of cardiovascular system in conjoined 
thoracopagus twins [Izukawa] 19 (Ja) 

birthweight of infants with [Levy] 249 (Mr) 

hereditary atrial septal defect, update of large 
kindred [Lynch] 600 (Je) 

hyperuricemia in [Dearth] 900 (Se) 

twins, conjoined twins, and cardiac defects 
[Noonan] 17 (Ja) 

Heart Failure, Congestlve 

congenital mesoblastic nephroma (clin. memo.) 
[King] 1189 (No) 

Heart Septal Defects, Atrial 

hereditary, update of large kindred [Lynch] 600 
(Je) 


Hemangioma see also Arteriovenous Malforma- _ 


tions 

with osteolysis (Gorham’s disease, vanishing 
‘bone disease), picture of month [Gellis, Ryan] 
115 (Jy) 

Hematurla 

renal, associated with adenovirus 7a infection 
(clin. memo.) [Steigbigel] 208 (Fe) 

Takayasu arteritis associated with glomerulone- 
phritis [Zilleruelo] 1009 (Oc) 

Hemicrania see Migraine 

Hemodialysis 

intermittent, and prolonged nitroprusside for 
intractable hypertension [Elberg] 988 (Oc) 

Hemolytic Disease of Newborn see Erythroblas- 
tosis, Fetal 

Hemolytic-Uremic Syndrome 

experience at center in midwest [Sorrenti] 59 
(Ja) 

spectrum of severity and significance of 
prodrome [Dolislager] 55 (Ja) 

Hemophilia 

prothrombin complex concentrates, use in hemo- 
philiacs with factor VIII inhibitors [Yolken] 
291 (Mr) 

Hemorrhage 

adrenal, in newborn with Beckwith-Wiedemann 
syndrome (clin. memo.) [Pignatti] 1142 (No) 

neonatal pulmonary, associated with administra- 
tion of hyperosmolal solution (clin. memo.) 
[Simmons] 208 (Fe) 

Hemorrhage, Cerebral. see Cerebral Hemor- 
rhage 

Hemorrhaglc Fever Virus, Epidemic see RN/. 
Viruses 

Heparin 

hemolytic-uremic syndrome, experience at cente- 
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Heparin—Continued 
in midwest [Sorrenti] 59 (Ja) 

Hepatitis 

aypermethioninemia ir. infant [Meny] 261 (Mr) 

Jepatitis B Antigens 

Fatal case of peliosis of liver and spleen (clin. 
memo.: [Benjamin] 207 (Fe) 

-lepatitis, Toxic 

death in adolescent following overdose of 
acetaminophen and ahenobarbital [Wilson] 466 
(My) 

erythromycin estolace hepatotoxicity (clin. 
memo.) [Lloyd-Still] 320 (Mr) 

Hepatomegaly 

clinical estimation o^ liver span infants and 
children [Lawson] 474 (My) : 

congenital hypopituitarism and eorjugated hy- 
perbilrubinemia ir 2 infants (clin. memo.) 
[Lanes] 926 (Se) 

hereditary fructose intolerance in childhood, 
diagnosis, management, and eourse in 55 
patients [Odiévre] 505 (Je) 

solitary pyogenie liver abscess in children (clin. 
memo.) [Vanni] 11-1 (No) 

visceral larva migrans, review and reassessment 
indiceting 2 forms of clinical expression: 
visceral and ocular [Zinkham] 627 (Je) 

Hereditary Diseases 

atrial septal defect, update of large kindred 
[Lynch] 600 (Je) 

dominant inheritance- of Scheuermann's juvenile 
kyphosis [Halal] 1-05 (No) 

dyssegmental dwarism, lethal anisospondylic 
camrtomicromelie dwarfism [Gruhn] 882 (Ap) 

fructose intolerance in childhood, diagnosis, 
management, anl course in 55 patients 
[Odievre] 605 (Je) 


` inherited partial trisomy 8q (22 — qter) [Townes] 


498 (My) 

multiple pterygiur syndrome [Escobar] 609 
(Je) 

prenatal diagnosis cf congenital nephrosis in 23 
high-risk families [Aula] 984 (Oc) 

tuberous sclerosis (cin. memo.) [Cummings] 1215 
(De) 

Herpes Zoster f 

zoster immune gobulin and varicella-zoster 
immune globulin (letter) [CDC] 640 (Je) 

Herpes Zoster Virus see Varicella-Zoster Virus 

Herpesvirus Varlce'lae see Varicella-Zoster 
Virus 

Hexokinase 

congenital hemolyt.c anemia due to deficiency of 
(elin. memo.) [Gi sanz] 636 (Je) 

Histamine H1 Receptor Blockaders 

toxie encephalopathy related to antihistamine- 
barbiturate anti«metic [Schwartz] 37 (Ja) 

History of Medicine 

George Frederic Still and his atconiit of childhood 
arthritis—reappraisal [Baum] 192 (Fe) 

on form of chronic;jcint disease in children [Still] 
195 (Fe) 

Hormones 

and brain functior [Brown] 555 (Je) 

multiple deficienc es, growth harmone deficien- 
cy. brain dereopment, and intelligence 
[Meyer-Bahlburz! 565 (Je), correction, 1017 
(Ov) 


Hospital Emergency Service see Emergency 
Service, Hospital 

Hospital Infectlors see Cross Infection 

Hospital Nurseries see Nurserles, Hospltal 

Hyaline Membrare Disease see also Respirato- 
ry Distress Syrdrome 

mortality and morbidity xssoridtod with pres- 
sure- and vol me-limited infant ventilators 
[Boros] 865 (Se 

Hydantoins 

fete] hydantoin syndrome in triplets [Busta- 
mante] 978 (Oc) 

Hydatid Cyst see Echinococcosis 

Hydatldosis see Echinococcosis 

Hydramnios 

congenital chylo:horax, 2 cases associated with 
maternal polyaydramnios (clin. memo.) [Koff- 


Hydramnios— Continued 
ler] 638 (Je) 

renal anomalies and oligohydramnios in cerebro- 
oculofacio-skeletal syndrcme [Preus] 131:62 
(Ja), correction, 132:33 (Jz) 

Hydrocephalus 

and associated abnormalities in infants, gray 
seale ultrasonography in evaluation of [Lees] 
376 (Ap) 

meningococcal (clin. memo.) [Lelyveld] 931 (Se) 

Hydrolases 

lysosomal mucolipidosis type III, multiple ele- 
vated serum and urine enzyme activities 
[Herd] 1181 (De) 

Hydrops Fetalis see Erythroblastosis, Fetal 

Hydroxyacetanilide see Acetaminophen 

Hydroxycholecalclferols 

25-, for early neonatal hypocalcemia, in prema- 
ture newborns [Fleischman] 973 (Oc) 

Hydroxyvitamins D see Hydroxycholecalcifer- 
ols ` 

Hyperaidosteronism 

potato craving secondary to potassium wasting 
in Bartter’s syndrome (clin. memo.) [Pynoos] 
420 (Ap) 

HyperbilirubInemla 

conjugated, and congenitai hypopituitarism in 2 
infants (clin. memo.) [Lanes] 926 (Se) 


jaundice and breast-feecing among Alaskan 


Eskimo newborns [Fisher] 859 (Se) 

Hyperbilirubinemia, "Neonatal see Jaundice, 
Neonatal | 

Hypercalcemla 

and hypercalciuria complicating immobilization 
[Bergstrom] 553 (Je) 

immobilization, after single limb fractures in 
children and adolescents [Rosen] 560 (Je) 

Hyperkinesis 

adverse reactions to food can cause (letter) 
[Crook] 819, (reply) [Wender] 820 (Au) 

new findings on food addizives and (letter) [Wen- ` 
der] 1149 (No) 

pyridoxine-dependent behavioral disorder un- 
masked by isoniazid [Brenner] 773 (Au) 

Hyperparathyroidism 

avascular necrosis of bone after renal transplan- 
tation [Potter] 1125 (No) 

Hyperplasia 

lymphadenopathy, diagnostic enigma [Carithers] 
353 (Ap), correction, 776 (Au) 

peripheral lymphadenopathy in childhood, 10- 
year experience with excisional biopsy [Lake] 
357 (Ap) . 

Hypersensitivity 

distichiasis complicating allergic rhinoconjune- 
tivitis [Friday] 491 (My) 

Hypertension 

intractable, prolonged nitroprusside and inter- 
mittent hemodialysis for [Elberg] 988 (Oc) 

primary intimal fibroplasia in child with Down’s 
syndrome [Fleisher] 700 (Jy) 

systemic, in young [Loggie] 468 (My) 

Hypertension, Renal 

severe infiltration of xidneys with ultrasonic 
abnormalities in acute lymphoblastic leukemia 
[Goh] 1204 (De) 

Hyperthermia see Fever 

Hyperthyroidism 

neonatal thyrotoxicosis in 4 siblings born to 
previously thyrotoxic mother (clin. memo.) 
[Bottenfield] 1218 (Da) 

T, thyrotoxicosis in child [Weiss] 374 (Ap), (let- 
ter) [Pombo] 1147 (No) 

Hypertrophy 

muscular, Kocher-Debré-Semelaigne syndrome, 
pieture of month [Gellis, Sotos] 1033 (Oc) 

Hypocalcemiía ` 

early neonatal, 25-hydroxycholeealeiferol for, in 
premature newborns [Fleischman] 973 (Oc) 

Hypogammaglobulinemia see Agammagiobuli- 
nemia 

Hypoglycemia 

adrenal hemorrhage with Beckwith-Wiedemann 
syndrome (clin. memo.) [Pignatti] 1142 (No) 

congenital hypopituitarism and conjugated hy- 
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Hypoglycemia-- Continued 
perbilirubinemia in 2 infants Aem. memo.) 
[Lanes] 926 (Se) 

mierophallus, growth hormone Jeren and, in 
Russell-Silver. syndrome (letter) [Hall] 1149 
(No) 

mouthwash-induced (clin. memo.) [Varma] 930 


(Se) 


nocturnal intragastric- infusion of glucose in 


management of defective gluconeogenesis 
with [Ehrlich] 241 (Mr) 

Hypokalemla 

potato craving secondary to potassium wasting 
in Bartter’s syndrome (clin. memo.) [Pynoos] 
420 (Ap) 

Hypoparathyroidism 

transient, in infant of mother’ with rena! trans- 
plant (clin, memo.) [Schoenike] 530 My) 

Hypopituitarism 

congenital, and conjugated hyperbilirabinemiai in 
2 infants (clin. memo.) [Lanes] 926 (Se) 

Hypotension 

neonatal shock in first postnatal day [Paxson] 
509 (My) 

Hypothalamo-Hypophyseal System ` 

endocrinology in preadolescents and adolescents, 
hormonal changes during normal puberty 
[Sizonenko] 704 (Jy) 


Hypothermia 

eritieal malnutrition in breast-fed infants: [Gil- 
more] 885 (Se): : / 

Hypothyroidism ' 


in infant with Down’s syndrome (clin. memo.) 
[King] 96 (Ja) 

Kocher-Debré-Semelaigne syndrome, picture of 
month [Gellis, Sotos] 1033 (Oc) 


I-Cell Disease see Mucollpidosis 

icterus Gravis Neonatorum see Erythroblasto- 
sis; Fetal 

Immobilization ' l 

hypercalcemia from, after single limb fractures 
in children and adolescents [Rosen] 560 (Je) 

hypercaiuna and hypercalcemia cómplicating 
~ [Bergstrom] 558 (Je) 

Immune Serums 

zoster immune globulin and varicella-zoster 
immune globulin (letter) (CDC] 640 (Je) 

Immunity, Cellular 

abnormalities of in vitro lymphocyte response to 
mitogens in diabetic children during acute 
ketoacidosis [Speert] 1014 (Oc) 

Immunization 

childhood, fact sheet on, 435 (Ap) 

recurrent mumps parotitis following natural 
infection and [Biedel] 678 (Jy) 

Immunization Schedule 

evidence for reinstatement of infants 12 to 14 
months of age into routine measles immuniza- 
tion programs [Wilkins] 164 (Fe) 

Immunoelectrophoresis 

diagnosis of pneumonia by -counterimmunoelec- 
trophoresis of respiratory secretions [Congeni] 
684 (Jy) 

Immunoelectrophoresis, Two-Dimensional see 
Immunoelectrophoresis 

Immunofiuorescence Technic see Fluorescent 
Antibody Technic 

immunoicgic Deficiency Syndromes 

severe combined, associated with adenosine 
deaminase deficiency, radiological case ‘of 
month (Young, Chandra] 621 (Je) 

stapedial hypoplasia in partial DiGeorge's syn- 
drome (clin. memo.) [Weinberg] 815 (Au) 

toxie epidermal necrolysis from graft-vs-host 


disease, in patient with thymic hypoplasia : 


[McCarty] 282 (Mr) 

immunosuppression 

complications of corticosteroid therapy [Rimsza] 
806 (Au) 

Implosive Therapy see Behavior Therapy 


inborn Errors: of Metabolism see ' Metabolism, l 


inborn Errors 
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incest 

clinieal management of father-daughter incest, 
critical reexamination [Weitzel] 127 (Fe), (let- 
ters) [Orr], when to suspect and how to evalu- 
ate? [Hall] 1045 (Oc) 

clinical perspective on [Weiner] 128 (Fe), (letters) 
[Orr], when to suspeet and how to evaluate? 
[Hall] 1045 (Oc) : 

genetic considerations [Adams] 124 (Fe), when to 
suspect and how to evaluate? (letter) [Hall] 
1045 (Oc) 

Income | 

ehild health associates (letter) [MacDonald] 640 
(Je) 

Incus see Ear Ossicles 

Infant l 

changing epidemiology of pertussis in young 
infants, adults as reservoirs [Nelson] 371 (Ap) 


evidence for reinstatement of infants 12 to 14 - 


months of age into routine measles immuniza- 

tion programs [Wilkins] 164 (Fe) 
tracheostomy, new look with solution to difficult 

cannulation problem [Filston] 1172 (De) . 


treatment of acute otitis media of infancy with 


cefaclor [Nelson] 992 (Qc) 
Infant Food 


feeding premature infant (letter) [Kagan] 321. 


(Mr) 

osmolalities of infant formula in Japan (letter) 
[Matsuda] 131:1403 (De), correction, 132:508 
. (My) 

Infant Health Services see Child Health 
Services 

infant, Low Birth Weight 

narcotic addiction, pregnancy, and newborn 
{Fricker] 360 (Ap) 

newborn head size and neurological status, 
predictors of growth and development of 
[Gross] 753 (Au) 


pulmonary function fofdwing feeding in- 


[Krauss] 139 (Fe) 

smallest preterm infants, reasons for optimism 
and rew dilemmas [Kopelman] 461 (My) 

Infant Mortality 

smallest preterm infants, reasons for optimism 
and new dilemmas [Kopelman] 461 (My) 

sudden infant death syndrome and prolongation 
of QT interval (Steinschneider] 688 (Jy) 

Infant, Newborn 

bicarbonate therapy revisited [Eidelman] 847 
(Se) 

birthweight of infants with congenital heart 
disease [Levy] 249 (Mr) 

coccidioidomycosis in premature twins (clin. 
memo.) [Shafai] 634 (Je) 

congenital mesoblastic nephroma (clin. memo.) 
[Larson] 318 (Mr) 

congenital multicystic kidney, radiological case 
of month [ Young, Brill] 415 (Ap) 


cystic fibrosis presenting with meconium plug. 


syndrome fRosenstein] 167 (Fe) 

diagnostic value of muscle biopsy in neonatal 
period [Sarnat} 782 (Au) 

do we support parents .of high-risk infants? 
survey [Boer] 980 (Oc) 

effects of silver nitrate on initial visual behavior 
(clin. memo.) [Butterfield] 426 (Ap) 

gentamicin-resistant Klebsiella infections in neo- 
natal intensive care unit (clin. memo.) [Eidel- 
man] 421 (Ap) 

gluteal necrosis with foot-drop, complications 
associated with umbilieal artery eatheteriza- 
tion [Purohit] 897 (Se) 

head size and neurological status, predictors of 
growth and development of low birth weight 
infants [Gross] 753 (Au) 

incorrect use of x,, monocyte phagocytosis and 

 baeterieidal activity (letter) [Browne] 819 
(Au) 

isolation of eytomegalovirus from cerebrospinal 
fluid of congenitally infected infant [Jamison] 
63 (Ja) 

meconium plug syndrome, cystic fibrosis, and 

. exocrine pancreatic deficiency — (letter) 


Infant, Newborn Continued 

. [Townes] (reply) [Rosenstein] 1043 (Oc) 

narcotic addiction, pregnancy and [Fricker] 360 
(Ap) 

necrotizing enterocolitis [McCracken] 1167 (De) 

need for adequate postmortem examination of 
duetus arteriosus in neonates (letter) [King] 
322 (Mr) 

neonatal thyrotoxieosis in 4 siblings born to 
previously thyrotoxie mother (clin. memo.) 
[Bottenfield] 1218 (De) 

oral gentamicin in prevention of neonatal necro- 
tizing enterocolitis [Grylack] 1192 (De) 

postnatal appearance of diaphragmatic hernia, 
radiological ease of month [Young, MeClead]- 
1187 (No) 

premature, 25-hydroxycholecaleiferol for early 
hypocalcemia in [Fleischman] 978 (Oc) 

pulmonary hemorrhage associated with adminis- 
tration of hyperosmolal solution (elin. memo.) 
[Simmons] 208 (Fe) 

research needs in pediatric nephrology and urolo- 
gy [Barnett] 1082 (No) 

shock in first postnatal day [Paxson] 509 (My) 

Staphylococcus aureus colonization and infection 
in newborn nursery patients [Gooch] 893 (Se) 

studies in meconium, apporach to screening for 
cystic fibrosis [Shwachman] 1112 (No) 

sudden infant death syndrome and prolongation 
of QT interval [Steinschneider] 688 (Jy) 

with Beckwith-Wiedemann syndrome, adrenal 
hemorrhage in (clin. memo.) [Pignatti] 1142 
(No) 

infant Nutrition 

hypermethioninemia in infant [Meny] 261 (Mr) 

pulmonary funetion following feeding in low- 
birth-weight infants [Krauss] 189 (Fe) 

use of modified food starches in [Lebenthal] 850 
(Se) 

Infant Nutrition Disorders 

critical malnutrition in breast-fed infants [Gil- 
more] 885 (Se) 

infant, Premature 

feeding (letter) [Kagan] 321 (Mr) 

Haemophilus influenzae sepsis in (clin. memo.) 
[Courtney] 1089 (Oc) 

25-hydroxycholecalciferol for early neonatal hy- 
pocaleemia [Fleischman] 973 (Oc) 

hypermethioninemia in infant [Meny] 261 (Mr) 

neonatal coccidioidomycosis in premature twins 
(clin. memo.) [Shafai] 634 (Je) 

smallest preterm infants, reasons for optimism 
and new dilemmas [Kopelman] 461 (My) 

with cerebral injury, inappropriate antidiuretic 
hormone secretion in [Moylan] 399 (Ap) 

infant, Small for Gestatlonal Age 

birthweight of infants with congenital heart 
disease [Levy] 249 (Mr) 

Infection 

intercurrent, in lead poisoning en; memo.) 
[Sachs] 315 (Mr) 

Infectious Mononucieosis 

and Epstein-Barr virus [Rapp] 78 (Ja); ampicillin- 
related rashes (letter) [Pollowitz] 819 (Au); 
hematologic complications (letter) [Dormari] 
1044 (Oc) 

Infectious Mononucleosis Virus see Epstein- 
Barr Virus 

influenza, Asian 

type A, influenza viral infections in children 
[Paisley] 34 (Ja), (letter) [Price] 1148 (No) 

inguinal Hernla 

pelvie kidney, contradiction to herniography (let- 
ter) [Leonard] 1042 (Oc) ` 

injections, Intraventricular 

and parenteral gentamicin therapy for ventricu- ` 
litis in children [Pickering] 480 (My) 

Inoculation Lymphoreticulosis see Cat-Scratch 
Disease ; 

Insomnia 

prevalence and correlates of poor sleep among 
adolescents [Price] 588 (Je) 

insurance, Health 

next steps in improving health and medical care 
for mothers and children [Cohen] 65 (Ja) 
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Intelligence 

growth hormone deficiency, brain development, 
and [Meyer-Bahlburg] 565 (Je), correction, 1017 
(Oc) 

hormones and brain function [Brown] 555 (Je) 

intensive Care Units 

do we support parents of high-risk infants? 
survey [Boer] 980 (Oc) 

neonatal, gentamicin-resistant Klebsiella infec- 
tions in (clin. memo.) [Eidelman] 421 (Ap) 

Intermittent Positive Pressure Breathing (IPPB) 
see Positive-Pressure Respiration 

Interpersonal Relations 

benefits of learning experience and human 
contact, 1176 (De) 

Intestinal Obstruction 

eystic fibrosis presenting with meconium plug 
syndrome [Rosenstein] 167 (Fe) 

meconium plug syndrome, cystic fibrosis, and 
exocrine pancreatic deficiency (letter) 
[Townes] (reply) [Rosenstein] 1043 (Oc) 

intravenous Feeding see Parenteral Feeding 

Intubation, Intracheal 

infant tracheostomy, new look with solution to 
difficult cannulation problem [Filston] 1172 
(De) 

Intussusception 

in 14-year-old boy secondary to intramural fecal- 
ith (clin. memo.) [Buchta] 1140 (No) 

lodine 

T; thyrotoxicosis in child [Weiss] 374 (Ap), (let- 
ter) [Pombo] 1147 (No) 

Isoniazid 

pyridoxine-dependent behavioral] disorder un- 
masked by [Brenner] 773 (Au) 

Isonicotinic Acid Hydrazide see isonlazid 


J 


Jacobi, Abraham, Lecture 

child abuse, pediatrician’s role in child advocacr 
and preventive pediatries [Kempe] 255 (Mr) 

Jaundice, Neonatal 

and breast-feeding among Alaskan Eskimo 
newborns [Fisher] 859 (Se) 

Jaundice Obstructive 

granular cell myoblastoma, cause of biliary 
obstruction [Zvargulis] 68 (Ja) 


K 


Kanamycin 

necrotizing enterocolitis [McCracken] 1167 (De 

Kearns-Sayre Syndrome 

diabetes mellitus in (letter) [Boltshauser] 321 
(Mr) 

Keratosis 

Rothmund-Thomson syndrome  (poikiloderria 
congenital) picture of month [Gellis, Srivzs- 
tava] 619 (Je) i 

Ketosis, Diabetic see Acidosis, Diabetic 

Kidney 

nephroxalosis, radiological ease of month [ Youag, 
Wiggelinkhuizen] 517 (My) 

pelvic, contraindication to herniography (letter) 
[Leonard] 1042 (Oc) 

renal anomalies and oligohydramnios in cerekro- 
oculofacio-skeletal syndrome [Preus] 131:62 
(Ja), correction, 132:33 (Ja) 

renal hematuria associated with acenovirus 7a 
infection (clin. memo.) [Steigbigel] 208 (Fe) 

severe infiltration of, with ultrasonic abnorrrali- 
ties in acute lymphoblastic leukemia [Goh] 7204 
(De) 

Kidney Diseases 

research needs in pediatric nephrolozy and urolo- 
gy [Barnett] 1082 (No) 

Kidney Fallure, Acute 

hemolytic-uremic syndrome, experience at center 
in midwest [Sorrenti] 59 (Ja) 

Kidney Glomeruius 

effect of prednisone on growth and bone mineral 
content in childhood glomerular disease [Ches- 
ney] 768 (Au) 
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Kidney Neoplasms 

congenital mesoblastic nephroma (clin. memos.) 
[Larson] 318 (Mr), [King] 1-39 (No) 

Kidney. Polycystic 

congenital multicystic kidney, raciological case 
of month [Young, Brill] 415 (Ap? 

Kidney Transplantatlon 

avascular necrosis of bone efter [Potter] 1125 
(No) 

in children, aseptic necrosis after [Uittenbo- 
gaart] 765 (Au) 

syndrome in children after, PEE E R vs 
Epstein-Barr virus (letter) [Grose] 482 (Ap) 

transient hypoparathyroidism in infant of moth- 
er with renal transplant (clin. memo.) [Schoen- 
ike] 580 (My) 

Kidney Tubular Necrosis, Acute see Kidney 
Failure, Acute 

Klebsiella Infections 

gentamicin-resistant, in neonatal intensive care 
unit (clin. memo.) Eidelman] 421 (Ap) 

Kieine-Levin Syndrome 

associated with fire setting [Powers] 786 (Au) 

Klippel-Fell Syndrome 

malformation complex in fetal aleohol syndrome 
(clin. memo.) [Neidengard] 929 (Se) 

Kocher-Debré-Semelaigne Syndrome 

manifestations, genetics, treatment, picture of 
month [Gellis, Sotos] 1033 (Oc; 

Kyphosis 

Scheuermann's juvenile, dominant inheritance of 
[Halal] 1105 (No) 


Laboratories 

pigeon posthaste by Dennis Joknson, 493 (My) 

Lactase 

studies in meconium, approach to screening for 
cystic fibrosis [Shwachmann] 1112 (No) 

Laclate Dehydrogenase 

spinal fluid LDH activity in children with acute 
leukemia (clin. memo.) [Reeves] 634 (Je) 

Lactogenic Hormone, Pituitary see Prolactin 

Larva Migrans 

visceral, review and reassessment indicating 2 
forms of clinical expression: visceral and ocular 
[Zinkham] 627 (Je) 

Laryngitis 

nebulized racemiz epinephrine by IPPB for 
croup, double-blind study [Westley] 484 (My) 


_ Lead Poisoning 


intercurrent infection in (clin. memo.) [Sachs] 315 
(Mr) 

Learning 

experience, benefits of, 1176 (De) 

Learning Disorders 

developmental and psychoeducational sequelae of 
chronic otitis media [Zinkus] 1100 (No) 

Leukemia 

acute, spina} fluid LDH activity in children with 
(clin. memo.) [Reeves] 634 tJe) 

Leukemia, Granulocyllc see Leukemla, Myelo- 
cytic 

Leukemia, Lymphoblastic 

acute, and Cushing’s syndrome [Danon] 888 
(Se) 

acute, severe inciltration of kidneys with ultra- 
sonic abnormalities in [Goh] 1204 (De) 

delayed development oi pneumocystis pneumo- 
nia following short-term high-dose trimetho- 
prim-sulfamethoxazole (clin. memo.) [Wolff] 
525 (My), correction, 996 (Oc) 

disseminated intravascular DNA thromboemboli, 
complication of chemotherapy for acute lym- 
phocytie leukemia [Smith] 294 (Mr), (letter) 
[Roloff] 1042 ‘Oc) 

dural sinus thrombosis in (clin. memo.) [Ganick] 
1040 (Oc) 

arythroid hypcplasia, unusual presentation of 
childhood acute lymphocytic leukemia [de Alar- 
con] 763 (Aut 

monitoring therapy, applications of rapid single- 


a Ee 


Leukemia, Lymphoblastic~Continued 
cell analysis to perinatal medicine and pediat- 
rics [Doherty] 556 (Je) 

neurofibromatosis and (letter) [Stokes] 321 (Mr) 

outbreak of pneumocystis pneumonia in children 
with acute lymphocytiz leukemia [Ruebush]. 
143 (Fe) 

Leukemia, Lymphocytic, Acute see Leukemia, 
Lymphoblastic 

Leukemia, Myelocytic 

busulfan lung [Pearl] 131:650 (Je), correction, 
132:138 (Fe) 

Leukemia, Myelogenous, Chronic see Leukem- 
la, Myelocytic 

Leukemia, Naegeli Type see Leukemia, Myelo- 
cytic 

Leukocyte Count 

in children with sickle call disease, comparative 
values in steady state, 7aso-occlusive crisis, and 
bacterial infection [Buchanan] 396 (Ap) 

Leukocytes see Phagocytosis 

Levocardia see Heart Dofects, Congenital 

Leydig Celf Tumor 

diagnosis in children [Urban] 494 (My) 

Libman-Sacks Disease see Lupus Erythemato- 
sus, Systemic 

Limbs see Extremities 

Lipomucopolysaccharidosls see Mucolipidosis 

Liver 

clinical estimation of liver span in infants and 
children [Lawson] 474 (My) 

death in adolescent following overdose of 
acetaminophen and paenobarbital [ Wilson] 466 
(My) 

erythromycin estolate hepatotoxicity (clin. 
memo.) [Lloyd-Still] 320 (Mr) 

fatal case of peliosis of spleen and (clin. memo.) 
[Benjamin] 207 (Fe) 

hereditary fructose intolerance in childhood, 
diagnosis, management, and course in 55 
patients [Odiévre] 605 (Je) 

Liver Abscess 

solitary pyogenic, in children (clin. memo.) [Van- 
ni] 1141 (No) 

Liver Cirrhosis, Billary 

due to congenital biliary atresia, cholangiocarci- 
noma associated with (letter) [Ruebner] 214 
(Fe) 

Liver Cirrhosis, Obstructive see Liver Cirrhosis, 
Billary 

Liver Diseases 

recurrent Reye's syndrome [Pichichero] 1097 
(No) 

Liver Neoplasms 

cholangiocareinoma, associated with biliary cir- 
rhosis due to congenital biliary atresia (letter) 
[Ruebner] 214 (Fe) 

Lower Nephron Nepnrosis see Kidney Failure, 
Acute 

Lung 

busulfan toxicity [Pearl] 131 7650 (J e), correction, 
132:138 (Fe) 

neonata! pulmonary hemorrhage associated with 
administration of hyperosmolal solution (clin. 
memo.) [Simmons, 208 (Fe) 

percutaneous transthoracic needle aspiration of, 
diagnosing Pneumocystis carinii pneumonia 
[Chaudhary] 131:302 (Au), correction, 132:39 
(Ja) 

prune belly syndrome associated with congenital 
cystic adenomatoid malformation of (clin. 
memo.) [Weber] 216 (Mr) 

pulmonary function. following feeding in low- 
birth-weight infants [Krauss] 139 (Fe) 

Lung Diseases 

allergic bronchopulmonary. aspergillosis in in- 
fants [Imbeau] 131:1127 (Oc), correction, 
132:39 (Ja) 

Lupus Erythematosus Disseminatus see Lupus 
Erythematosus, Systemic 

Lupus Erythematosus, Systemic 

myocardial infarct in child with [Ishikawa] 696 
(Jy) 

Lyei's Syndrome see Epidermal Necrolysis, 
Toxic 
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Lymph Nodes 

lymphadenopathy, diagnostic enigma [Carithers] 
853 (Ap), correction, 776 (Au) 

oculoglandular disease of Parinaud, manifesta- 
tion of cat-scratch disease [Carithers] 1195 
(De) 

peripheral lymphadenopathy in childhood, 10- 
year experience with exeisional biopsy [Lake] 
357 (Ap) 

Lymphadenitis | 

mycobacterial, in childhood [Schuit] 675 (Jy) 

primary mycobacterial infection of pharynx (clin. 
memo.) [Schuit] 210 (Fe) 

Lymphadenitis, Tuberculous see Tubercuicsis, 
Lymph Node 

Lymphangioma : 

subdural hygroma, gray seale ultrasonography in 
evaluation of hydrocephalus and associated 
abnormalities in infants [Lees] 376 (Ap) 

Lymphatic Diseases see Chylothorax; Leuke- 
mia, Lymphoblastic : 

Lymphocytes 

abnormalities of in vitro response to mitogens in 
diabetic children during acute ketoacidosis 
[Speert] 1014 (Oc) 

Lymphoid Tissue see Spleen; Thymus Gland 

Lymphoma 

lymphadenopathy, diagnostic enigma [Carithers] 
358 (Ap), correction, 776 (Au) | 

peripheral lymphadenopathy in childhood, 10- 
year experience with excisional biopsy [Lake] 
357 (Ap) 

Lysine Vasopressin see Vasopressin 

Lysosomal Hydrolase 

mucolipidosis type III, multiple elevated serum 
and urine enzyme activities [Herd] 1181 (De) 


Maduromycosis 


: amphotericin B and (letter) [Winter] 1045 (Oc) 


Malleus see Ear Ossicles 

Mammotropic Hormone, Pituitary see Prolactin 

Mammotropin see Prolactin 

Mandible 

Nager’s syndrome (Nager’s acrofacial dysosto- 
sis), picture of month [Gellis, Miller] 519 (My) 

Mandibulofacial Dysostosis 

Gcldenhar’s syndrome [Feingold] 136 (Fe); 
airway management (letter) [Stehling] 818 
(Au) 

Manuscripts 

dear reader, publishing interval shortened 
[Forbes] 745 (Au) 

Honor Roll of Reviewers for 1977, 95 (Ja) 

Mass Screening 

studies in meconium; approach to screening for 
cystic fibrosis [Shwachman] 1112 (No) 

Maternal-Fetal Exchange 

isolation of cytomegalovirus from cerebrospinal 
fluid of congenitally infected infant [Jamison] 
63 (Ja) 

narzotic addiction, pregnancy, and newborn 
[Fricker] 360 (Ap) 

neonatal eoccidioidomyeosis in premature twins 
(clin. memo.) [Shafai] 634 (Je) 

neonatal thyrotoxicosis in 4 siblings born to 
previously thyrotoxie mother (clin. memo.) 
[Bottenfield] 1218 (De) 

transient hypoparathyroidism in infant of moth- 


er with renal transplant (clin. memo.) [Schoen- . 


ike] 580 (My) 

Maternal Health Services 

next steps in improving health and medieal care 
for mothers and children [Cohen] 65 (Ja) 

Maternal Welfare see Maternal Health Services 

Measles 

rubella, mumps and, antibodies following vacci- 
nation of children, potential rubella problem 
[Balfour] 573 (Je) 

Measles, German see Rubella 

Measles Vaccine 

evidence for reinstatement of infants 12 to 14 
months of age into routine measles immuniza- 
tion programs [Wilkins] 164 (Fe) 
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Measles Vaccine— Continued 

revaecination, persistence and degree of anti- 
body titer by type of immune response [Dese- 
da-Tous] 287 (Mr) 

viral, immunity after [Dudgeon] 748 (Au) 

Meconium 

plug syndrome, cystie fibrosis, and exocrine 
pancreatic deficiency (letter) [Townes] (reply) 
[Rosenstein] 1048 (Oc) 

plug syndrome, cystic fibrosis presenting with 
[Rosenstein] 167 (Fe) 

studies in, approach to screening for cystic fibro- 
sis [Shwachman] 1112 (No) 

Medical Records 

problem acuteness and utility of [Margolis] 1115 
(No) 

Medicine in Art 

Botticelli demonstrates Babinski reflex more 
than 400 years before Babinski, pediatrics in 
art [Cone] 188 (Fe) 

Mediterranean Fever, Familial see Perlodic 
Disease 

Medulloblastoma 

cerebellar, analysis of extraneural metastasis 
[Schnitzler] 1004 (Oc) 

Meninges 

subdural empyema due to group B fi-hemolytic 
streptococcus (letter) [Ellis] 1147 (No) 

Meningitis 

effect of prior antibiotic therapy on concentra- 
tions of bacteria in CSF [Feldman] 672 (Jy) 

inappropriate antidiuretic hormone secretion in 
premature infants with cerebral injury [Moy- 
lan] 399 (Ap) 

technique for analyzing elinieal data to provide 
patient management guidelines [Meyers] 25 
(Ja) 

Meningitis, Haemophilus 

H influenzae (letter) [Sawyer] (reply) [jani] 
1147 (No) 

spread of Haemophilus influenzae, secondary 
illness in household contacts of patients with 
[Filice] 757 (Au) ` 

Meningitis, Meningococcal 

meningococcal hydrocephalus (clin. memo.) | Lely- 
veld] 981 (Se) 

Meningococcus see Neisseria Menlngitidis 

Meningomyelocele 

split notochord syndrome, radiological case of 
month [Young, Crowe] 813 (Au) 

Mental Deficiency see Mental Retardation 

Mental Disorders 

Kleine-Levin syndrome associated with fire 
setting [Powers] 786 (Au) 

Mental Retardation l 

Coffin-Siris syndrome [Tunnessen} 393 (Ap), (let- 
ter) [Barber] 1044 (Oc) 

Coffin-Siris syndrome [Feingold] 660; 5 new 
eases including 2 siblings [Carey] 667 (Jy) 

Coffin-Siris syndrome,. picture of month [Gellis, 
Camarasa] 1213 (De) 

Mepyramine see Pyrilamine Maleate 

Mesenteric Cyst 

split notochord syndrome, radiological case of 
month [Young, Crowe] 813 (Au) 

Metabolism, inborn Errors see aiso Anemia, 
Hemolytic, Congenital 

urolithiasis in adolescents [Rambar] 1117 (No) 

Metanephrine see Epinephrine 

Metastasis see Neoplasm Metastasis 

Methionine 

hypermethioninemia in infant [Meny] 261 (Mr) 

Microbiology see Bacteria; Viruses 

Microcephaly 

microphallus, growth hormone deficiency, and 
hypoglycemia in Russell-Silver syndrome (let- 
ter) [Hall] 1149 (No) 

newborn head size and neurological status, 
predietors of growth and development of low 
birth weight infants [Gross] 753 (Au) 

Micrococcus pyogenes see Staphylococcus 
aureus 

Microscopy, Electron 

sensory neuropathy with onion-bulb formation, 
onset in infancy [Koto] 379 (Ap) 


. Migraine 


basilar artery, review of 30 cases [Lapkin] 278 
(Mr) 

paroxysmal torticollis of infancy, familial occur- 
rence (clin. memo.) [Lipson] 422 (Ap) 

Milk 

osmolalities of infant formula in Japan (letter) 
[Matsuda] 131:1403 (De), correction, 132:508 
(My) 

Milk, Human 

osmolalities of infant formula in Japan (letter) 
[Matsuda] 131:1403 (De), correction, 132:508 
(My) 

Minerals 

effect of prednisone on growth and bone mineral 
content in childhood glomerular disease [Ches- 
ney] 768 (Au) 

Mitogens 

abnormalities of in vitro lymphocyte response to, 
in diabetic children during acute ketoacidosis 
[Speert] 1014 (Oc) 

MK-135 see Cholestyramine 

Mongolism see Down's Syndrome 

Monocytes 

functional capacity in chronic neutropenia 
[Greenwood] 131 (Fe) 

phagocytosis and bactericidal activity, incorrect 
use of x? (letter) [Browne] 819 (Au) 

Morbidity 

tick-borne relapsing fever in eastern US [Linne- 
mann] 40 (Ja) 

Motor Skills see Child Development . 

Mouthwashes 

hypoglycemia induced by (clin. memo.) [Varma] 
930 (Se) 

Movement see Immobilization 

Movement Disorders 

dyskinesia and akathisia induced by ethosuxi- 
mide (clin. memo.) [Ehyai] 527 (My) 

Moyamoya Disease see Arterial Occlusive 
Diseases 

Mucolipidosis 

type III, multiple elevated serum and urine 
enzyme activities [Herd] 1181 (De} 

Mucopolysaccharides 

mucolipidosis type III, multiple elevated serum 
and urine enzyme activities [Herd] 1181 (De) 

Mucoviscldosis see Cystic Fibrosis 

Mumps 

recurrent mumps parotitis folowing natural 
infection and immunization [Biedel] 678 (Jy) 

rubella, measles and, antibodies following vacci- 
nation of children, potential rubella problem 
[Balfour] 573 (Je) 

Mumps Vaccine 

recurrent mumps parotitis following natural 
infection and immunization [Biedel] 678 (Jy) 

Muscle Tonus ^ 

hypotonia, Coffin-Siris syndrome [Feingold] 660; 
5 new cases including 2 siblings [Carey] 667 
(Jy) 

Muscles 

biopsy in neonatal period, diagnostie value of 
[Sarnat] 782 (Au) 

hypertrophy, Kocher-Debré-Semelaigne  syn- 
drome, picture of month [Gellis, Sotos] 1033 
(Oc) 

prune belly syndrome associated with congenital 
cystic adenomatoid malformation of lung (clin. 
memo.) [Weber] 316 (Mr) 

sensory neuropathy with onion-bulb formation, 
onset in infancy [Koto] 379 (Ap) 

Muscular Atrophy 

progressive spinal, sensory neuropathy with 
onion-bulb formation, onset in infancy [Koto] 
879 (Ap) 

Mycetoma see Maduromycosis 

Mycobacterium Infections 

lymphadenitis in childhood [Schuit] 675 (J y 

primary, of pharynx (clin. memo.) [Schuit] 210 
(Fe) 

Mycoses 

"cure" in chronic fungal disease (letter) [Winter] 
432 (Ap) 
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Myeiocele see Meningomyelocele 

Myoblastoma 

granular cell, cause of biliary obstruction [Zvar- 
gulis] 68 (Ja) 

Myocardial Infarct 

in child with systemic lupus erythematosus [Ishi- 
kawa] 696 (Jy) 

left ventricular, in tetralogy of Fallot (clin. 
memo.) [Mehran-Pour] 1217 (De) 

Myodystrophia Fetalis Deformans see Arthro- 


. gryposis 


Nager's Syndrome 

acrofacial dysostosis, picture of month [Gellis, 
Miller] 519 (My) 

Nails 

Coffin-Siris syndrome [Tunnessen] 393 (Ap), (let- 
ter) [Barber] 1044 (Oc) 

Coffin-Siris syndrome, picture of month [Gellis, 
Camarasa] 1218 (De) 

hypoplasia or absence of, Coffin-Siris syndrome 
[Feingold] 660; 5 new cases including 2 siblings 
[Carey] 667 (Jy) 

Narcotics 

narcotic addiction, pregnancy, and neun 
[Fricker] 360 (Ap) 

Nasal Mucosa 

edema of, complicating treatment of respiratory 
distress syndrome (clin. memo.) (Ranga] 96 
(Ja) 

Nasopharyngitis see Pharyngitis 

Nasopharynx 

diagnosis of pneumonia by counterimmunoelec- 
trophoresis of respiratory secretions [Congeni] 

1684 (Jy) 

National Health Programs 

next steps in improving health and medical care 
for mothers and children [Cohen] 65 (Ja) 

Nationality see Ethnic Groups 

Neck 

xeroradiography in evaluation of acquired air- 
way abnormalities in children [Rosenfield] 
1177 (De) 

Necrosis 

gluteal, with foot-drop, complications associatec 
with umbilical artery catheterization [Purohit 
897 (Se) 

necrotizing enterocolitis [McCracken] 1167 (De) 

oral gentamicin in prevention of neonatal necro- 
tizing enterocolitis [Grylack] 1192 (De) 

Necrosis, Aseptic, of Bone see Osteonecrosis 

Necrosis, Avascular, of Bone see Osteonecro- 
sis 

Negroes see Blacks à 

Neisseria meningitidis 

effect of prior antibiotic therapy on concentre- 
tions of bacteria in CSF [Feldman] 672 (Jy) 

Neoplasm Metastasis 

cerebellar medulloblastoma, analysis of extra- 
neural metastasis [Schnitzler] 1004 (Oe) 

Neoplasm Recurrence, Local 

adrenocortical carcinoma in 2 children wi-h 
subsequent primary tumors [Levine] 288 (M) 

peeuliarities in oceurrence of adrenal cortical 
carcinoma [Miller] 235 (Mr) 

Neoplasms 

consumptive coagulopathy, complication of ther- 
apy of solid tumors. in childhood [Sills] &70 
(Se) 

peripheral lymphadenopathy in childhood, :0- 
year experience with exeisional biopsy [Lake] 
357 (Ap) 

Nephroblastoma 

congenital mesoblastie nephroma (clin. memes.) 
[Larson] 318 (Mr), [King] 1139 (No) 

Nephrosis 

congenital, prenatal diagnosis in 23 high-risk 
families [Aula] 984 (Oc) 

Nephrotic Syndrome 

and renal vein thrombosis [Kaplan] 367 (Ap) 

associated with ethosuccimide (clin. memo.) [3il- 
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Nephrotic Syndrome— Continued 
verman]99 (Ja) > 

Nervous System 

newborn head’ size and neurological status, 
predietors of growth and development of low 
birth weight infants [Gross! 753 (Au) 

Neurofibromatosls 

and leukemia (letter) [Stokes] 321 (Mr) 

Neurologic Manifestations 

type A, influenza viral infections in children 
[Paisley] 34 (Ja), (le-ter) [Price] 1148 (No) 

Neuromuscular Diseases 

diagnostic value of muscle biopsy in neonatal 
period [Sarnat] 782 (Au) 

Neurophysiology see Sensation 

Neutropenia see Agranulocytosis 

Niemann-Pick Disease 

sphingomyelin lipidosis, new variant of (letter) 
[Wenger] 431 (Ap) 

Nitrites 

home-testing for recurrent bacteriuria, using 
nitrite strips [Sche‘fele] 4€ (Ja) 

Nitroprusside 

prolonged, and intermittent hemodialysis for 
intractable hypertension [Xlberg] 988 (Oc) 

Nomenclature 

first through sixth diseases (letters) [Brown, 
Szalay, Keiter] 432 (Ap) 

Nose 

distichiasis complicating allergic rhinoconjunc- 
tivitis [Friday] 49: (My) 

nasal foreign body presenting 2s unusual odor 
(clin. memo.) [Moriarty] 97 (Ja) 

Nosocomial Infections see Cross Infection 

Nucleoproteins 

antibody to ribonuc.eoprotein in mixed connec- 
tive tissue disease in childhood [Fraga] 263 
(Mr) 

Nucleoside Deaminases 

severe combined immunodeficizncy associated 
with adenosine deaminase deficiency, radiolog- 
ical ease of month [Young, Chandra] 621 (Je) 

Nullapons see Edecic Acid ` 

Nurseries, Hospital 

do we support parents cof hizh-risk infants? 
survey [Boer] 98C (Oc) 

gentamicin-resistant Klet stella infections in neo- 
natal intensive care unit (clin. memo.) [Eidel- 
man] 421 (Ap) 

Staphylococcus aurzus colonization and infection 
in newborn nursery patients [Gooch] 893 (Se) 


0 
Obesity 
behavioral treatment in children [Brownell] 403 
(Ap) 


in urban black adolescents of high and low rela- 
tive weight at 1 year of age [Johnston] 862 
(Se) 

1977, report on international congress [Forbes] 
236 (Mr) 

Ocular Herpes Zoster Virus see Varlcella-Zoster 
Virus 

Oculomotor Paralysis 

oculoglandular disease of Parinaud, manifesta- 
. tion of cat-seratch disease [Carithers] 1195 
(De) 

Odor 

unusual, nasal foreign body — Má as (clin. 
memo.) [Moriarty] 97 (Ja) 

Oligohydramnios see Hydramnios 

Oligurla see Anuria 

Ollier's Disease see Dyschondroplasia 

Omphaiocele see Umbilical Hernia 

Oncolysls see Neoplasms 

Opsinins see Phagocytosis ` 

Optic Atrophy 

diabetes mellitus, diabetes insipidus and, Wol- 
fram syndrome (letter) [Kerp] 818 (Au) 

Osmolar Concentration 

osmolalities of infant formuia in Japan (letter) 
[Matsuda] 13::1403 (De), correction, 132:508 
(My) 

Osteolysis see Bone Resorption 


Osteomyelitis 

Hemophilus influenzae trpe b [Granoff] 488 
(My) 

of pelvis, diagnostic probem [Greenstone] 581 
(Je) 

Yersinia enterocolitica, ir child [Thirumoorthi] 
578 (Je) 

Osteonecrosis 

aseptic necrosis after renal transplantation in 
children [Uittenbogaart] 765 (Au) 

avascular necrosis of bone after renal transplan- 
tation [Potter] 1125 (No) 

Osteoporosis 

hyperealeiuria and hypercaleemia complicating 
immobilization [Bergstrom] 553 (Je) 

Otitis Media 

acute gram-negative baci lary (clin. memo.) [Ost- 
feld] 121 (Jy) 

acute, of infancy, treatment with cefaclor [Nel- 
son] 992 (Oc) 

cephalosporins, are they as important as their 
numbers suggest? Marks] 1169 (De) 

chronie, developmental and psychoeducational 
sequelae of [Zinkus] 1100 (No) 

comparison of sexually abused children, limita- 
tions of emergency rocm evaluations [Orr] 873 
(Se) 

recurrent, modification by short-term sulfon- 
amide therapy [Biedel] 681 (Jy) i 

subdural empyema due to group B -hemolytic 
streptococeus (letter) [Ellis] 1147 (No) 

Ouchterlony Test 

for etiologic diagnosis of pneumococeal empyema 
in childhood [Siegel] 1094 (No) 

Outbreaks see Disease Outbreaks 

Outpatients see Ambulatory Care 

Ovarian Cysts 

hydatid torsion (clin. memo.) [Barlow] 1216 (De) 

Oxalates 

nephroxalosis, radiological case of month [ Young, 
Wiggelinkhuizen] 517 (My) 

Oxymethalone 

fatal case of peliosis cf liver and spleen (clin. 
memo.) [Benjamin] 297 (Fe) 


p 
Palpation 


clinical estimation of Tiver span in infants and 
children [Lawson] 474 (My) 


Pancreas 
meconium plug syndrome, cystic fibrosis, and 
exocrine pancreatic deficiency (letter) 


[Townes] (reply) [Rcsenstein] 1043 (Oc) 
Pancreatic Cystic Fibrosis see Cystic Fibrosis 
Paper 
government expenditure [Abelson] 514 (My) 
Parablosis 
hydrops fetalis in parabiotic, acardiae twin (clin. 

memo.) [Harkavy] 638 (Je) 

Paracetamol see Aceiaminophen 

Parent-Child Relations 

do we support parents of high-risk infants? 
survey [Boer] 980 (Oc) 

relationships between child-rearing styles and 

child behavior over time [Chamberlin] 155 

(Fe) 

Parenteral Feeding see aiso Tube Feeding 
total, in infants, saddle embolus occluding pulmo- 
nary arteries, hazard of (clin. memo.) [Nichols] 

926 (Se) 

Parenteral Hyperalimentation see Parenteral 

Feeding 
Parinaud’s Syndrom2 
oculoglandular disease, manifestation of cat- 

scratch disease [Cerithers] 1195 (De) 

Parotitis 

recurrent mumps parotitis following natural 
infection and immunization [Biedel] 678 (Jy) 

Patient Advocacy 

child abuse, pediatrizian’s role in child advocacy 
and preventive pediatrics [Kempe] 255 (Mr) 

Patient Care Planning 

technique for analyzing clinical data to provide 
patient managerient guidelines, study of 
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Patient Care Planning—Continued 
meningitis in children [Meyers] 25 (Ja) 
Patient Ombudsmen see Patient Advocacy 
Patient's Rights see Patient Advocacy 
Pediatrics 
child health associates (letter) [MacDonald] 640 
(Je) 
impact of ambulatory pediatric research on 
changing behavior [Hoekelman] 1079 (No) 
perspective on present and future of proud 
profession [Olmsted] 962 (Oe) — 
Peliosis Hepatis 


fatal ease of peliosis of liver and spleen (clin. 


memo.) [Benjamin] 207 (Fe) 

Pelvis 

osteomyelitis of, diagnostie problem [Green- 
stone] 581 (Je) 

pelvic kidney, contradiction to herniography (let- 
ter) [Leonard] 1042 (Oc) 

Penicillamine 

acute copper intoxieation [Walsh] 131:149 (Fe), 
correction, 132:33 (Ja) 

Penis see also Circumcision 

gangrene, Fournier’s syndrome, circumcision 
complication [Gellis] 1168 (De) 

gangrene, Fournier’s syndrome, 3 cases and 
review of literature [Sussman] 1189 (De) 

penile trauma as sign of child abuse (clin. memo.) 
[Slosberg] 719 (Jy) 

Perception see Sensation 

Perfusion 

pulmonary perfusion imaging in congenital lobar 

 emphysema (letter) [Leonard] (reply) [Kim] 
931 (Se) 

Periodic Disease 

familial Mediterranean fever [Nichols] 1209 
(De) 

Peritoneum 


recurrent pseudocyst from ventrieuloperitoneal 


shunt, unusual abdominal mass [Guice] 285 
(Mr) 

Personality Development see Child Develop- 
ment 

Pertussis see Whooping Sauk 

Phagocytosis 

monocyte, and bactericidal activity, incorrect use 
of x* (letter) [Browne] 819 (Au) 

monocyte functional capacity in chronic neutro- 
penia [Greenwood] 181 (Fe) 

Pharmacology 

pediatric clinical, practical review [Udkow] 1025 
(Oc) 

Pharyngitis 

streptococcal, and searlet fever [Breese] 612 
(Je) 

type A, influenza viral infections in children 
[Paisley] 34 (J a), (letter) [Price] 1148 (No) 

Pharynx 

primary EN infection of (elin. memo.) 
[Schuit] 210 (Fe) 

Phelypressin see Vasopressin 

Phencyclidine 

flying high with Angel Dust (letter) [Raifman] 
482 (Ap) 

Phenemal see Phenobarbital 

Phenobarbital 

changing perspectives on acetaminophen [Rob- 
ertson] 459 (My) 

continous treatment after 'simple febrile convul- 
sion' [Pollack] 87, (editorial comment) [Gellis] 


89 (Ja), (letters) [Pascoe] 723, [Sehnitzker] 724, 


(replies) [Gellis, Pollack] 723, 725 (Jy) 

death in adolescent following overdose of 
acetaminophen and [Wilson] 466 (My) 

fetal hydantoin syndrome in triplets [Busta- 
mante] 978 (Oc) 

Phenobarbitone see Phenobarbital 

Phenotype 

ring chromosome 13 in child with minor dysmor- 
phic features, irregular phenotypic expression 
of [Verma] 1018 (Oc) 

Phenylbarbital see Phenobarbital 

Phenytoin 

fetal hydantoin syndrome in triplets [Busta- 
mante, 978 (Oc) 
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Phlegmasia Alba Dolens see Thrombophlebitis 

Physical Effort see Exertion 

Physical Endurance 

physical working capacity of healthy black chil- 
dren [Strong] 244 (Mr) 

Physical Fitness see also Physical Endurance 

medical care of athlete [Adamkin] 181 (Fe) 

Physician’s Assistants 

child health associates (letter) [MacDonald] 640 
(Je) 

Physiology 

biological bases of psychological sex differences 
[Hutt] 170 (Fe), correction, 722 (Jy) 


PICTURE OF MONTH 

Coffin-Siris syndrome [Gellis, Camarasa] 1213 
(De) 

fetal Turner's syndrome [Gellis, Southerland] 417 
(Ap) 

hemangiomas with osteolysis (Gorham's disease, 

:vanishing bone disease) [Gellis, Ryan] 715 

(Jy) 

Kocher-Debré-Semelaigne syndrome [Gellis, So- 
tos] 1033 (Oc) 

Nager's syndrome (Nager's acrofacia! dysostosis) 
[Gellis, Miller] 519 (My) 

Rothmund-Thomson syndrome  (poikiloderma 
congenital) [Gellis, Srivastava] 619 (Je) 

Pigeons 

pigeon posthaste by Dennis Johnson, 493 (My) 

Pigmentation Disorders 


' ring chromosome 13 in child with minor dysmor- 


phic features, irregular phenotypic expression 
of [Verma] 1018 (Oc) 

Rothmund-Thomson syndrome  (poikiloderma 
congenital), picture of month [Gellis, Srivas- 
tava] 619 (Je) l 

Placenta see Maternal-Fetal Exchange 

Plantar Prints see Dermatoglyphlcs 

Pleura 

diagnostic ultrasound in management of persist- 


ent pleural opacities (clin. memo.) [Sullivan]. 


206 (Fe) 

Pneumatocele 

pneumococcal pneumonia with formation of 
[Asmar] 1091 (No) 

Pneumococcal Infections 

empyema in childhood [Siegel] 1094 (No) 

Pneumocystis carlnii Pneumonia see Pneumo- 
nia, interstitial Plasma Cell 

Pneumonia 

diagnosis by counterimmunoelectrophoresis of 
respiratory secretions [Congeni] 684 (Jy) 

type A, influenza viral infections in children 
[Paisley] 34 (Ja), (letter) [Price] 1148 (No) 

visceral larva migrans, review and reassessment 
indieating 2 forms .of clinieal expression: 
visceral and ocular [Zinkham] 627 (Je) 

Pneumonia, Interstitial see Pulmonary Fibrosis 

Pneumonia, Interstitial Plasma Cell 

delayed development of pneumocystis pneumo- 
nia following short-term high-dose trimetho- 
prim-sulfamethoxazole (clin. memo.) [Wolff] 
925 (My), correction, 996 (Oc) 

outbreak of pneumocystis pneumonia in children 
with acute lymphocytie leukemia [Ruebush] 
143 (Fe) 

percutaneous transthoracic needle aspiration of 
lung, diagnosing Pneumocystis carinii pneu- 
monia [Chaudhary] 131:902 (Au), correction, 
132:39 (Ja) 

Pneumonia, Lobar 

pneumococcal pneumonia with pneumatocele for- 
mation [Asmar] 1091 (No) 

solitary pyogenic liver. abscess in children (clin. 
memo.) [Vanni] 1141 (No) 

Penumonia, Pneumococcal see Pneumonia, 
Lobar 

Poikiloderma Congenitale 

Rothmund-Thomson syndrome, picture of month 
[Gellis, Srivastava] 619 (Je) 

Polsoning 

acute copper intoxication [Walsh] 131:149 (Fe), 
correction, 132:33 (Ja) 

changing perspectives on acetaminophen [Rob- 


Poisoning—Continued 
ertson] 459 (My) 

death in adolescent following overdose of 
acetaminophen and phenobarbital [Wilson] 466 
(My) 

Polycythemia 

hyperuricemia in congenital heart disease 
[Dearth] 900 (Se) 

sickle cell anemia and transposition of great 
vessels [Hudson] 149 (Fe) 

twin transfusion syndrome, radiological case of 
month [Young, Wexler] 201 (Fe) 

Positive-Pressure Respiration 

mortality and morbidity associated with pres- 
sure- and volume-limited infant ventilators 
[Boros] 865 (Se) 

nebulized racemic epinephrine by IPPB for 
croup, double-blind study [Westley] 484 (My) 

Postoperative Complications 

Fournier’s syndrome, 3 cases and review of liter- 
ature [Sussman] 1189 (De) 

staphylococeal scalded skin syndrome, complica- 
tion of circumcision [Annunziato] 1187 (De) 

Potassium 

wasting in Bartter's syndrome, potato craving 
secondary to (clin. memo.) [Pynoos] 420 (Ap) 

Potatoes see Vegetables 

Prednisone 

aseptic necrosis after renal transplantation in 
children [Uittenbogaart] 765 (Au) 

avascular necrosis of bone after rena] transplan- 
tation [Potter] 1125 (No) 

effect on growth and bone mineral content in 
childhood glomerular disease [Chesney] 768 
(Au) 

Pregnancy 

adolescent, national priority [McAnarney] 125 
(Fe), (letter) [Amon] 937 (Se) 

incest, genetic considerations [Adams] 124 (Fe); 
when to suspect and how to evaluate? (letter) 
[Hall] 1045 (Oc) 

seizures, anticonvulsants and [Stumpf] 746 (Au) 

Pregnancy Complications ' 

transient hypoparathyroidism in infant of moth- 
er with renal transplant (clin. memo.) [Schoen- 
ike] 530 (My) 

Prenatal Diagnosis 

of congenital nephrosis in 23 high-risk families 
[Aula] 984 (Oc) 

Pressure 

decreased lower esophageal sphincter, in children 
with symptoms of gastroesophageal reflux 
(clin. memo.) [Euler] 528 (My) 

Preventive Medicine 

child abuse, pediatrician's role in child advocacy 
and preventive pediatrics [Kempe] 255 (Mr) 

Prognosis 

smallest preterm infants, reasons for optimism 
and new dilemmas [Kopelman] 461 (My) 

Prolactin 

serum concentration in prepubertal boy with 
gynecomastia (clin. memo.) [Johnsonbaugh] 
424 (Ap) 

Proteln-Losing Enteropathies 

strongyloidiasis in childhood [Burke] 1180 (No) 

Proteinuria 

familial Mediterranean fever [Nichols] 1209 
(De) 

Takayasu arteritis associated with glomerulone- 
phritis [Zilleruelo] 1009 (Qe) 

Proteus infections 

acute gram-negative bacillary otitis media (clin. 
memo.) [Ostfeld] 721 (Jy) 

Prothrombin 

complex concentrates, use in hemophiliacs with 
factor VIII inhibitors [Yolken] 291 (Mr) 

Prune Belly Syndrome 

associated with congenital cystic adenomatoid 
malformation of lung (clin. memo.) [Weber] 
316 (Mr) 

Pseudo-Hurler Polydystrophy see Mucolipido- 
sis 

Pseudomonas 

nasal foreign body presenting as unusual odor 
(clin. memo.) [Moriarty] 97 (Ja) 
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Pseudomonas infections 

acute gram-negative bacillary otitis media (clin. 
memo.) [Ostfeld] 721 (Jy) 

Psychology 

biological bases o? psychological sex differences 
[Hutt] 170 (Fe), correction, 722 (Jy) 

developmental and psychoeducational sequelae of 
chronic otitis media [Zinkus] 1100 (No) 

Psychomotor Agitation 

dyskinesia and akathisia induced by ethosuxi- 
mide (clin. memo.) [Ehyai] 527 (My) 

Psychosocial Deprivatlon 

failure to thrive, role of clinical and laboratory 
evaluation [Sills] 957 (Oc) 

major eause of failure-to-thrive, why is it under- 
diagnosed? [Gardner] 961 (Oc) 

Puberty 

normal, hormonal changes during, endocrinology 
in preadolescents and adolescents [Sizonenko] 
704 (Jy) 


` preadolescent and adolescent endocrinology, 


thysiology and physiopathology, hormonal 
changes durirg abnormal pubertal develop- 
ment [Sizonenko] 797 (Au) 

Puberty, Precocious see also Adrenogenital 
Syndrome 

in tuberous sclerosis (clin. memo.) [Cummings] 
1215 (De) 

Pulmonary Diseases see Lung Diseases 

Pulmonary Embolism 

saddle embolus oecluding pulmonary arteries, 
hazard of total parenteral nutrition in infants 
(clin. memo.) [Nizhols] 926 (Se) 

Pulmonary Emphysema 

congenital lobar, pulmonary perfusion imaging 
in (letter) [Leonard] (reply) [Kim] 937 (Se) 


congenital lobar, radiological case of month 


[Young, Kim] 311 (Mr) 

Pulmonary Fibrosts 

busulfan lung [Pearl] 131:650 (Je), correction, 
132:138 (Fe) 

Pulseless Disease see Aortic Arch Syndromes 

Puncture Biopsy see Biopsy, Needle 

Pus see Suppuration 

Pylorus 

atresia, side-zo-side gastroduodenostomy for 
[Konvolinka] 908 (Se) 

Pyranisamine see Pyrilamine Maleate 

Pyridoxine 

pyridoxine-devendent behavioral disorder un- 
masked by isoniazid [Brenner] 773 (Au) 

Pyrllamine Maleate 

toxic encephalopathy related to antikistamine- 
barbiturate anziemetic medication [Schwartz] 
37 (Ja) 


Racial Stocks 

jaundice and breast-feeding among Alaskan 
Eskimo newborns [Fisher] 859 (Se) 

Radiography se2 also Contrast Media 

corrosive escphagitis in children, assessment by 
esophagogram [Stannard] 596 (Je) 

pelvic kidney, ecntradiction to herniography (let- 
ter) [Leonard] 1042 (Ge) 

Radioisotope Scanning see Radionuclide Imag- 
ing 

RADIGLOGICAL CASE OF MONTH 

acute epiglottitis in older children and young 
adults [Young, Mitnick] 1211 (De) 

congenital lobar emphysema [Young, Kim] 311 
(Mr) 

congenital mul-icystie kidney [Young, Brill] 415 
(Ap) 

dyschondrostecsis (Young, Goldberg] 1037 (Oc) 

fatty liver, roentgenological recognition [Young, 
Weinberg] 71 (Ja) 

nephroxalosis [Young, Wiggelinkhuizen] 517 
(My) 

postnatal appearance of diaphragmatic hernia 
[Young, MeClead] 1137 (No) 

presumptive benign intra-abdominal caleifica- 

_tions, adrenal and inferior vena caval [Young, 
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RADIOLOGICAL CASE OF MONTH—Continued 
Mandell] 921 (Se) 

severe combined immunodeficiency associated 
with adenosine deaminase deficiency [Young, 
Chandra] 621 (Je) 

split notochord syndrome [Young, Crowe] 813 
(Au) 

tracheal granuloma at tracheostomy site [ Young, 
Bowen] 713 (Jy) 

twin transfusion syndrome [Young, Wexler] 201 
(Fe) 

Radionucllde Imaging 

congen:tal lobar emphysema, radiological ease of 
month [Young, Kim] 311 (Mr) 

pulmonary perfusion imaging in congenital lobar 
emphysema (letter? [Leonard] (reply) [Kim] 
931 (Se) 

Radiopaque Media see Contrast Media 

Reckllnghausen's Disease of Nerve see Neuro- 
fibromatosis 

Refiex 

Babinski, Botticelli d2monstrates more than 400 
years before, pediatrics in art [Cone] 188 (Fe) 

Relapsing Fever 

tick-born, in eastern US [Linnemann] 40 (Ja) 

Renal Artery Obstruction 

primary intimal fibroplasia in child with.Down's 
syndrome [Fleisher] 700 (Jy) 

Renal Artery Stenosis see Renal Artery Obstruc- 
tion 

Rena! Failure, Acute see Kidney Failure, Acute 

Renal Veins 


nephrotic syndrome and thrombosis of [Kaplan] . 


367 (Ap) 

Research 

impact of ambulazory pediatric research on 
changing behavior [Hoekelman] 1079 (No) 

medical, statistics in [Schoolmar] 200 (Fe) 

needs in pediatric rephrology and urology [Bar- 
nett] 1082 (No) 

proposal [Szent-Gyorgyi] 501 (My) 

value of negative reports [Schoolman] 487 (My) 

RESIDENT SEMINAR 

complications of corticosteroid therapy [Rimsza] 
806 (Au) 

medical care of athlete [Adamkin] 181 (Fe) 

neonatal shock in first postnatal day [Paxson] 
509 (My) 

pediatric clinical paarmacology, practical review 
[Udkow] 1025 (Ge) i 

viruses and diarrhea, review [Steinhoff] 302 
(Mr) i 

Respirators 

mortality and mcrbidity associated with pres- 
sare- and volume-limited infant ventilators 
[Boros] 865 (Se) 

Respiratory Distress Syndrome 

bicarbonate therapy revisited [Eidelman] 847 
(3e) 

edema of nasal mucosa complicating treatment 
of (clin. memo.: [Ranga] 96 (Ja) 

need for adequate postmortem examination of 
ductus arteriosus in neonates (letter) [King] 
322 (Mr) 

Respiratory Failure see Respiratory Insufficien- 

Dy 

Respiratory Hypersensitivity 

allergic bronchopulmonary aspergillosis in in- 
fants {Imbeaa] 131:1127 (Oc), correction, 
132:39 (Ja) 

Respiratory Insufficiency 

Coffin-Siris syndrome [Tunnessen] 393 (Ap), (let- 
ter) [Barber] 1044 (Oc) 

Respiratory Synzytlal Viruses 

infection, rapid diagnosis by indirect immuno- 
fluorescence [Kaul] 1088 (No) 

Respiratory Tract 

sacretions, diagnosis of pneumonia by counterim- 
munoelectropaoresis of [Congeni] 684 (Jy) 

Respiratory Tract infections 

modification of recurrent otitis media by short- 
term sulfonamide therapy [Biedel] 681 (Jy) 

respiratory synzytial virus infection, rapid diag- 
nosis by indireet immunofluorescence [Kaul] 
1088 (No) 


Restlessness see Psychomotor Agitation 

Restraint, Physical see Immobilization 

Retinoblastoma 

and subband deletion of chromosome 13 [Yunis] 
161 (Fe) 

REVIEW 

behavioral treatment of obesity in children 
[Brownell] 403 (Ap) 

biological bases of psychological sex differences 
[Hutt] 170 (Fe), correction, 722 (Jy) 

contraception [Mishell] 912 (Se) 

endocrinology in preadolescents and adolescents, 
hormonal changes during normal puberty 
[Sizonenko] 704 (Jy) 

infectious mononucleosis and Epstein-Barr virus 
[Rapp] 78 (Ja) 

preadolescent and adolescent endocrinology, . 
physiology and physiopathology, hormonal 
changes during abnormal pubertal develop- 
ment [Sizonenko] 797 (Au) 

strongyloidiasis in childhood [Burke] 1180 (No) 

visceral larva migrans, review and reassessment 
indicating 2 forms >f clinical expression: 
visceral and ocular [Zinkham] 627 (Je) 

REVIEWERS 

Honor Roll for 1977, 95 (Ja) 

Reye's Syndrome 

recurrent [Piehichero] 1697 (No) 

Rhabdomyosarcoma 

consumptive coagulopathy, complieation of ther- 
apy of solid tumors in childhood [Sills] 870 
(Se) 

Rheumatic Fever 

acute, in children, dermatoglyphic alterations 
associated with [Sanyal] 692 (Jy) 

Ribs 

Yersinia enterocolitica osteomyelitis in child 
[Thirumoorthi] 578 (Je) 

Right to Treatment see Patient Advocacy 

Riley-Day Syndrome see Autonomic Dysfunc- 
tion ^ 

RNA Viruses 

comparison of human rotavirus disease in tropi- 
cal and temperate settings [Hieber] 853 (Se) 

fatal rotavirus gastroenteritis, analysis of 21 
cases [Carlson] 477 (My) 

Rocky Mountain Spotted Fever 

in infant, diagnosis in siblings (elin. memo.) 
[Jacobs] 928 (Se) 

Roentgenography see Radlography 

Rotavirus see RNA Viruses 

Rothmund-Thomson Syndrome 

poikiloderma congenital, picture of month [Gellis, 
Srivastava} 619 (Je) 

Rubella 

measles, mumps and, antibodies following vacci- 

: nation of children, potential rubella problem 
[Balfour] 573 (Je) 

Rubella Vaccine 

viral, immunity after [Dudgeon] 748 (Au) 

Rubeola see Measles 

Russell-Silver Syndrome see Silver-Russell 
Syndrome 


Sarcoma, Ewing's 
consumptive eoagulapathy, complication of ther- 
apy of solid tumors in childhood [Sills] 870 


' (Se) 

Scalded Skin Syndrome see Epidermal Necrol- 
ysis, Toxic 

Scanning, Radioisotope see Radionuclide 
Imaging ` 


Scarlet Fever 

streptococcal pharyngitis and [Breese] 612 (Je) 

Scheuermann's Disease 

dominant inheritance of juvenile kyphosis [Hal- 

- al] 1105 (No) 

Science 

approaching the human experience [Weisskopf] 
402 (Ap) 

nonscientific base of [Weisskopf] 307 (Mr) 
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Science—Continued 

penalty of nonconformity, 580 (Je) 

Scrofula see Tuberculosis, Lymph Node 

Seborrhea 

toxic epidermal necrolysis from graft-vs-host 
disease, in patient with thymic hypoplasia 
[MeCarty] 282 (Mr) 

Sensation 

sensory neuropathy with onion-bulb formation, 
onset in infancy [Koto] 379 (Ap) 

Septicemia 

Haemophilus influenzae sepsis in premature 
infant (clin. memo.) [Courtney] 1039 (Oc) 

occurrence of Haemophilus epiglottitis (clin. 
memo.) [Lewis] 424 (Ap) 

pneumococeal pneumonia with pneumatocele for- 
mation [Asmar] 1091 (No) 

Sequestrene AA see Edetic Acid 

Serum Globulins 

hyperglobulinemia, visceral larva migrans, re- 
view and reassessment indicating 2 forms of 
clinical expression: visceral and ocular [Zink- 
ham] 627 (Je) 

zoster immune globulin and varicella-zoster 
immune globulin (letter) [CDC] 640 (Je) 

Sex Chromosomes 

ambiguous genitalia in Russell-Silver syndrome 
(letter) [Sujansky] 214 (Fe) 

Sex liability to single structural defects [Arena] 
970 (Oc) 

Sex Deviation see Sex Offenses 

Sex Differentiation 

biological bases of psychological sex differences 
[Hutt] 170 (Fe), correction, 722 (Jy) 

Sex Differentiation Disorders 

ambiguous genitalia in Russell-Silver syndrome 
(letter) [Sujansky] 214 (Fe) 

Sex Factors 

sex liability to single structural defects [Arena] 
970 (Oc) 

Sex Hormones 

sex liability to single structural defects [Arena] 
970 (Oc) 

Sex Offenses 

child abuse, pediatrician's role in child advocacy 
and preventive pediatrics [Kempe] 255 (Mr) 

limitations of emergency room evaluations of 
sexually abused children [Orr] 878 (Se) 

Shock 

neonatal, in first postnatal day [Paxson] 509 
(My) 

Sickle Cell Trait see Anemia, Sickle Cell 

Silver Nitrate 


effects on initial visual behavior (clin. memo.) 


[Butterfield] 426 (Ap) 

Silver-Russell] Syndrome 

ambiguous genitalia in (letter) [Sujansky] 214 
(Fe) 

microphallus, growth hormone deficiency, and 
hypoglycemia in Russell-Silver syndrome (let- 
ter) [Hall] 1149 (No) 

Sjogren’s Syndrome 

mixed connective tissue disease in childhood, 
relationship with [Fraga] 263 (Mr) 

Skeleton 

renal anomalies and oligohydramnios in cerebro- 
oculofaeio-skeletal syndrome [Preus] 131:62 
(Ja), eorrection, 132:33 (Ja) 

Skin Neoplasms 

subeutaneous granuloma annulare (clin. memo.) 
[Basler] 637 (Je) 

Skull 

origin of ealvaria and its sutures [Smith] 662 
(Jy) 

patient with partial deletion of short arm of 
chromosome 3, karyotype: 46,XY,del(3)(p25) 
[Verjaal] 43 (Ja) 

Skull Fractures 

basilar, in children, incidence of CNS infection 
and use of antibioties [Einhorn] 1121 (No) 

Sleep Disorders 

Kleine-Levin syndrome associated with fire 
setting [Powers] 786 (Au) 

prevaler.ce and correlates of poor sleep among 
adolescents [Price] 583 (Je) 
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Smoking 

narcotice addiction, pregnancy, and newborn 
[Fricker] 360 (Ap) 

Social Environment 

failure to thrive, role of clinieal and laboratory 
evaluation [Sills] 967 (Oc) 

nosology of failure-to-thrive, why is psyehosocial 
deprivation, its major cause, underdiagnosed? 
[Gardner] 961 (Oc) 

Social Interaction see Interpersonal Relations 

Social Work 

do we support parents of high-risk infants? 
survey [Boer] 980 (Oc) 

Socialization see Child earn, Parent-Child 
: Relations 

Socloeconomic Factors 

child abuse, its relationship to birthweight, 
Apgar score, and developmental testing [Gold- 
son] 790 (Au) 

Solutions 

hyperosmolar, neonatal pulmonary hemorrhage 
associated with administration of (clin. memo.) 
[Simmons] 208 (Fe) 

Somatotropin 

growth hormone deficiency, brain development, 
and intelligence [Meyer-Bahlburg! 565 (Je), 
correction, 1017 (Oc) 

hormones and brain funetion [Brown] 555 (Je) 

microphallus, growth hormone deficiency, and 
hypoglycemia in Russell-Silver syndrome (let- 
ter) [Hall] 1149 (No) 

Sore Throat see Pharyngitis 

Spermatic Cord Torsion 

hydatid torsion (clin. memo.) [Barlow] 1216 (De) 

Sphingolipidosis 

sphingomyelin lipidosis (letter) [Wenger] 431 
(Ap) 

Sphingomyelins 

lipidosis (letter) [Wenger] 431 (Ap) 

Spina Bifida Cystica see Meningomyelocele 

Spinal Cord 

intraspinal enterogenous cysts, case report, liter- 
ature review of pediatric cases [Holmes] 906 
(Se) 

Spirochete Infections 

tick-borne relapsing fever in eastern US [Linne- 
mann] 40 (Ja) 

Spleen 

fatal ease of peliosis of liver and (clin. memo.) 
[Benjamin] 207 (Fe) 

Splenectomy 

leukocyte counts in children with sickle cell 
disease, comparative values in steady state, 
vaso-ocelusive crisis, and bacterial infection 
[Buchanan] 396 (Ap) 

Sport Medicine see also Athletic injuries 

diabetes mellitus and athletics (letter) [Travis] 
{reply) [Adamkin] 725 (Jy) 

medical care of athlete [Adamkin] 181 (Fe) 

weight loss in wrestlers [Buskirk] 355 (Ap) 

Sports see Athletic Injuries 

Sputum 

diagnosis of pneumonia by counterimmunoelec- 
trophoresis of respiratory secretions [Congeni] 
684 (Jy) 

Stains and Stalning 

gonorrhea, diagnosis by gram stain in female 
adolescent [Wald] 131:1094 (Oc), correction, 
132:187 (Fe) 

Stapes see Ear Ossicles 

Staphylococcal! Infections 

S aureus colonization and, in newborn nursery 
patients [Gooch] 893 (Se) 

scalded skin syndrome, complication of cireumci- 
sion [Annunziato] 1187 (De) 

Staphylococcus aureus 

colonization and infection in newborn nursery 
patients [Gooch] 893 (Se) 

monocyte functional capacity in chronic neutro- 
penia [Greenwood] 131 (Fe) 

nasal foreign body presenting as unusual THE 
(clin. memo.) [Moriarty] 97 (Ja) 

Starch 

use of modified food starches in infant nutrition 
[Lebenthal] 850 (Se) 


- 


State Medicine 

finals, story of 37 candidates from Malta (letter 
from London) [Barrie] 484 (Ap) 

Statistics 

in medical research [Schoolman] 200 (Fe) 

incorrect use of x^, monocyte phagocytosis and 
bactericidal activity (letter) [Browne] 819 
(Au) l 

Steatorrhea, Childhood see Celiac Disease 

Still, George Frederic (1868-1941) 

and his account of childhood arthritis—reapprais- 
al [Baum] 192 (Fe) 

Stillbirth see Fetal Death 

Still’s Disease see Arthritis, Juvenile Rheuma- 
told 

Stomach 

side-to-side gastroduodenostomy for pyloric atre- 
sia [Konvolinka] 903 (Se) 

Streptococcal Infections 

B-hemolytie streptococcus, bacteriologie culture 
and character [Breese] 502 (My), correction, 892 
(Se) 

pharyngitis and scarlet fever [Breese] 612 (Je) 

subdural empyema due to group B f-hemolytic 
streptococcus (letter) [Ellis] 1147 (No) 

Streptococcus 

B-hemolytic, bacteriologic culture and character 
[Breese] 502 (My), correction, 892 (Se) 

Streptococcus Pneumoniae see Pneumococcal 
Infections 

Strongyloidiasis 

in childhood [Burke] 1130 (No) 

Subarachnoid Space 

cerebellar medulloblastoma, analysis of extra- 
neural metastasis [Schnitzler] 1004 (Oc) 

recurrent pseudocyst from ventriculoperitoneal 
shunt, unusual abdominal mass [Guice] 285 
(Mr) 

Subdural Effusion see Meningltis 

Subdurai Space see Meninges 

Sulfamethoxazole 

trimethoprim-sulfamethoxazole vs, for acute uri- 
nary tract infections in children [Howard] 1085 
(No) 

trimethoprim with, delayed development of 
pneumocystis pneumonia following short-term 
high-dose of (clin: memo.) [Wolff] 525 (My), 
correction, 996 (Oc) 

Sulfonamides 

modification of recurrent otitis media by short- 
term therapy with [Biedel] 681 (Jy) 

Suppuration 

solitary pyogenic liver abscess in children (clin. 
memo.) [Vanni] 1141 (No) 


T 


Takayasu Syndrome see Aortic Arch Syn- 
dromes 

Temporal Bone 

trisomy for distal end of short arm of chromo- 
some 3, syndrome [Yunis] 30 (Ja) 

Teratogens 

fetal  trimethadione syndrome [Feldman] 
131:1389 (De), correction, 132:395 (Ap) 

Testicular Neoplasms 

diagnosis of Leydig cell tumors in childhood 
[Urban] 494 (My) 


' Testicular Torsion see Spermatic Cord Tor- 


sion 

Tetralogy of Faliot 

left ventricular myocardial infarction in (clin. 
memo.) [Mehran-Pour] 1217 (De) 

Theophylline 

guide to oral therapy for chronic asthma [Hen- 
deles] 876 (Se) 

Thorax 

assessment of cardiovascular system in conjoined 
thoracopagus twins [Izukawa] 19 (Ja) 

Throat see Pharynx 

Thromboembolism 

disseminated intravascular DNA, complication of 
chemotherapy for acute lymphocytic leukemia 
[Smith] 294 (Mr), (letter) [Roloff] 1042 (Oc) 
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Thrombophlebitis 


nephrotic syndrome and. renal vein thrombosis. 


[Kaplan] 367 (Ap) 

Thromboplastinogen see Factor VIII 

Thrombosis 

dural sinus, in leukemia (elin. dem) [Ganiek] 
1040 (Oc) 

Thrombosis, Venous see Thrombophlebitis 

Thymus Gland 

toxic epidermal necrolysis from graft-vs-host 
disease, in patient with thymic hypoplasia 
[McCarty] 282 (Mr) ; 

Thyrolditis 

recurrent acute suppurative [Abe] 990 (Oc) 

Thyrotoxicosis see Hyperthyroidism . 


. Ticks 
tick-born relapsing fever in eastern US [Linne- 


mann] 40 (Ja) 

Tomography, Computerized Axlal 

granular cell myoblastoma, cause of biliary 
obstruction [Zvargulis] 68 (Ja) i 

Torticollis 

paroxysmal, of infancy, familial occurrence (clin. 
memo.) [Lipson] 422 (Ap) ` 

Trachea 

Xeroradiography in evaluation of acquired 
airway abncrmalities in children [Rosenfield] 
1177 (De) 

Tracheal Neoplasms 

granuloma at tracheostomy site, radiological case 
of month [Young, Bowen] 713 (Jy) 

tracheostomy ileeannulation [Sasaki] 266 (Mr) 

Tracheostomy see Tracheolomy 

Tracheotomy ' 

Goldenhar syndrome and airway management 
(letter) [Stehling] 818 (Au) 


. infant tracheostomy, new look with solution to 


dificult cannulation problem pon 1172 
(De) 
tracheal granaloma at kamenon site, radio- 


logical case of month L Young, Bowen] 718 : 


(Jy) 
tracheostomy decannulation [Sasaki] 266 (Mr) 
Transportation 
pigeon post-haste by Dennis J ohnson, 492 (My) 
Transposition of Great Vessels 
sickle cell anemia and [Hudson] 149 (Fe) 
Trauma see Wounds and Injuries 
Tridione see Trimethadione 
Trilodothyronine 


T; thyrotoxicosis in child [Weiss] 374 (Ap), (let- ` 


ter) [Pombo] 1147 (No) 

Trimethadione 

fetal syndrome from [Feldman] 131:1389 (De), 
correction, 132:395 (Ap) 

Trimethoprim 

sulfamethoxazole with, delayed development of 
pneumocystis pneumonia following short-term 
high-dose of (clin. memo.) [Wolff] 525 (My), 
correction, 996 (Oc) 

with sulfamethoxazole vs sulfamethoxazole for 
acute urinary tract infections in children 
[Howard] 1085 (No) 

Triplets 

fetal hydantoin syndrome in [Bustamante] 978 
(Oc) 

Trisomy 

for distal end of short arm of chromosome 3, 
syndrome [Yunis] 30 (Ja) ` 

inherited pzrtial trisomy 8q (22 — qter) [Townes] 
498 (My) 

Tropical Climate 

comparison of human rotavirus disease in tropi- 
eal and temperate settings [Hieber] 853 (Se) 

Tube Feeding 

nocturnal intragastrie infusion of glucose in 
management of defective gluconeogenesis 
with hypoglycemia [Ehrlich] 241 (Mr) 

Tuberculin Test _ 

mycobacterial lymphadenitis in childhood 
[Schuit] 375 (Jy) ; 

Tuberculosis, Lymph Node 

mycobacterial lymphadenitis in childhood differ- 
entiated from [Schuit] 675 (Jy) 

peripheral lymphadenopathy in childhood, 10- 
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Tuberculosis, Lymph Node—Continued 
year experience with excisiona: biopsy [Lake] 
357 (Ap) 

Tuberous Sclerosis 

gynecomastia and sexual precocity in boy with 
(clin. memo.) [Cummings] 1215 (De) 

Tumors see Neoplasms 

Turner’s Syndrome 

disproportionate growth of lower extremities, 
major determinant of short stature in [Neu- 
felc] 296 (Mr) 

fetal, picture of month [Gellis, Southerland] 417 
(Ap) 

Twins 

hydrops fetalis in pérabiotic, acardiac twin (clin. 
memo.) [Harkavy. 638 (Je) 


premature, neonata. coccidioidomycosis in (clin. 


memo.) [Shafai] 634 (Je) 

twin transfusion syndrome, radiological ease of 
month [Young, Wexler] 201 (Fe) 

twins, conjoined twins, and cardiac defects 
[Noonan] 17 (Ja) 

Twins, Conjoined 

thoracopagus, assessment of cardiovascular sys- 
tem in [Izukawa] 19 (Je) 

twins, conjoined twins, and cardiac defects 
[Noonan] 17 (Ja) 

Tympanic Membrane 

basilar skull fractures in ehildren, incidence of 
CNS infection and use of antibiotics [Einhorn] 
1121 (No) 


U 


Ultrasonics 

diagnostic ultrasound in management of persist- 
ent pleural opacities (clin, memo.) [Sullivan] 
206 (Fe) 

granular cell myoblastoma, cause of biliary 
obstruction [Zvargulis] 58 (Ja) 

gray scale ultrasonography in evaluation of 
hydrocephalus and associated abnormalities in 
infants [Lees] 376 (Ap) 

severe inflltratior of kidneys with ultrasonic 
abnormalities in acute lymphoblastic leukemia 
[Goh] 1204 (De) 

Umbillcal Artery 

gluteal necrosis with fcot-drop, complications 
associated with catheterization of [Purohit] 897 

" (Se) 

Umbilical Hernla 

association of prune belly syn&rome and gastros- 
chisis (clin. memo.) [Willert] 526 (My) 

differences between omphalocele and gastroschi- 
sis (letter) [Shaw] (reply) [Cunningham] 936 
(Se) 

Upper Respiratory Infections see Respiratory 
Tract Infections 

Uremia 

critical malnutrition in breast-fed infants [Gil- 
more] 885 (Se) 


Uric Acid 
hyperuricemia :n congenital heart disease 
[Dearth] 900 (Se) 


Urinary Calcul 

urolithiasis in adolescents [Rambar] 1117 (No) 

Urinary Tract 

association of prune belly syndrome and gastros- 
ehisis (clin. memo.) [Willert] 526 (My) 

prune belly syndrome associated with congenital 
cystic adenomatoid malformation of lung (clin. 
memo.) [Weber] 816 (Mr) 

Urinary Tract Iniections 

acute, in children, trimethoprim-sulfamethoxa- 
zole vs sulfamethoxazole for [Howard] 1085 
(No) 

home-testing for recurrent bacteriuria, using 
nitrite strips [Schei?ele] 46 (Ja) ` 

Urine see also Bacterluria; Hematuria; Proteinu- 
ria 

riucolipidosis type III, multiple elevated serum 
and urine enzyme ac-ivities [Herd] 1181 (De) 

Urology 

research needs În pediatric a td and [Bar- 
nett] 1082 (N3) 


Vaccination 

of children, rubella, measles and mumps anti- 
. bodies following, potential rubella problem 
[Balfour] 573 (Je) 

Vaccines | 

rubella and measles viral, immunity after [Dud- 
geon] 748 (Au) 

Vaginal Smears 

gonorrhea, diagnosis by, gram | stain in female 
adolescent [Wald] 131:1094 (Oc), correction, 
132:187 (Fe) 

Varicella see Chickenpox 

Varicella-Zoster Virus 

zoster immune globulin and varicella-zoster 
immune globulin (letter) [CDC] 640 (Je) 

Vasopressin 

inappropriate antidiuretic hormone secretion in 
premature infants with cerebral injury [Moy- 
lan] 399 (Ap) 

Vegetables — 

potato craving secondary to potassium wasting 
in Bartter's syndrome (clin. memo.) [Pynoos] 
420 (Ap) 

Vena Cava, Inferlor 

presumptive benign intra-abdominal calcifica- 
tions, adrenal and inferior vena caval, radiolog- 
ical ease of month [Young, Mandell] 921 (Se) 

Venous Thrombosis see Thrombophiebitls 

Versene Acid see Edetic Acid 

Vertigo 

paroxysmal torticollis of infancy, familial occur- 
rence (clin. memo.) [Lipson] 422 (Ap) 

Virilism see Adrenogenltal Syndrome 

Virus Dlseases 

recent advances in viral diagnosis [McIntosh] 849 
(Se) 

Viruses 

and diarrhea, review [Steinhoff] 302 (Mr) 

Vision 


effects of silver nitrate on initial visual behavior 


(clin. memo.) [Butterfield] 426 (Ap) 

Vitamin B 6 see Pyridoxine 

Vomiting 

type A. influenza viral infections in children 
‘ [Paisley] 34 (Ja), (letter) [Price] 1148 Dod 

VZ Virus see Varlcella-Zoster Virus 


wW . 


Well Child Conference see Child Health 
Services 

Whooping Cough 

changing epidemiology of pertussis in young 
infants, adults as reservoirs [Nelson] 371 (Ap) 

Wilms' Tumor see Nephroblastoma 

Wolfram Syndrome 

diabetes mellitus, diabetes insipidus, and optie 
atrophy (letter) [Karp] 818 (Au) 

Work 


physical working eapacity of healthy black chil- 
dren [Strong] 244 (Mr) 


‘Wounds and injuries 


penile trauma as sign of child abuse (clin. memo.) 
[Slosberg] 719 (Jy) 

Wrestling 

weight loss in E E [Buskirk] 355 (Ap) 


X 


X Chromosome see Sex Chromosomes 

X-Ray, Diagnostic see Radiography 

Xeroradlography 

in evaluation of acquired airway abnormalities in 
children [Rosenfield] 1177 (De) 


Y 


Y Chromosome see Sex Chromosomes 

Yersinla Infections 

Y enterocolitica osteomyelitis in child [Thiru- 
moorthi] 578 (Je) 

Youth see Adolescence 
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Her stuffy nose and ears are bad enough. 
make her drowsy, too? 


Single-entity SUDAFED" (pseudoephedrine HC!) Syrup works without 
antihistamines—so it opens the nose without closing the eyes. Can't 
cause antihistamine '‘overdry’ either. 

SUDAFED Syrup also helps to decongest the sinuses and to restore 
eustachian tube patency for easier drainage in otitis media. Orally 
effective, SUDAFED Syrup reaches areas drops and sprays cant. 
Avoids the rebound problem, too. 

SUDAFED Syrup. Available on your Rx 

dati Burroughs Wellcome Co. 
or recommenda on. Research Triangle Park 

It has the taste children like. Wellcome | North Carolina 27709 


PRESCRIPTION INDICATIONS: * acute coryza * vasomotor rhinitis e acute eustachian salpingitis « aerotitis (barotitis) media 
* serous otitis media with eustachian tube congestion 

In the following conditions, adjunctive therapy with analgesics, antihistaminics, antibiotics, expectorants and other measures 
may be employed with Sudafed brand Pseudoephedrine Hydrochloride for optimum results: © allergic rhinitis « asthma 
e croup * acute otitis media * acute and subacute sinusitis * acute tracheobronchitis 

PRECAUTION: Although pseudoephedrine is virtually without pressor effect in normotensive patients, it should be used with 
caution in hypertensives. 

SIDE EFFECTS: While the great majority of patients will experience no side effects, those particularly sensitive to sympatho- 
mimetic drugs may note mild stimulation. 


~ decongestion 
without drowsiness 
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Break the cough pattern with 


DORCOL 





Pediatric Cough Syrup. = 
Each teaspoonful (5 ml) contains: dextromethorphan f; = "i 
hydrobromide, 7.5 mg; phenylpropanolamine 317 Dem i 
hydrochloride, 8.75 mg; guaifenesin, 37.5 mg; alcohol, 5%. M snu 
NONNARCOTIC * ANTITUSSIVE Dorsey 
ANTIHISTAMINE-FREE LABORATORIES 


FULL TEASPOON PEDIATRIC DOSAGE COLN, NEBRASKA 68 


LINCOLN, NEBRASKA 68501 
BS--B 


